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---Upon commencing at 10:02 a.m. 

THE REGISTRAR: Please come to order. 
This hearing is again in session. Please be seated. 

THE CHAIRMAN: Mr. Mondrow? 

MR. MONDROW: Good morning, Mr. Chairman. 
I would just like to speak very quickly to two exhibits 
to be filed on behalf of IPPSO. I have provided Mr. 
Lucas with copies. 

THE REGISTRAR: The first one has already 
been given 570. 

MR. MONDROW: And the first, as Mr. Lucas 
has noted, has already been given an exhibit number, 
570. It's entitled Four Items Concerning the 
Regulation of Radioactive Emissions from Ontario Hydro 
Nuclear Facilities. It will obviously be used by IPPSO 
in cross-examination of Panel 9. 

The second item is Ontario Hydro's 
submission on 1993 electricity rates. I would ask that 
it be given the next exhibit number, 571. 

THE paGrerenee’ HF ic eA 

MR. MONDROW: It has been tabled by 


Ontario Hydro at the Ontario Energy Board this year. 


We will be relying on it briefly for Panel 9 


cross-examination and likely more extensively for Panel 


10 cross-examination, and we suspect some other 
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intervenors might be relying on it as well, and so we 

would like to have it filed as an exhibit. Thank you. | 

---EXHIBIT NO. 570: Document entitled Four Items 
Concerning the Regulation of Radioactive 
Emissions from Ontario Hydro Nuclear 


Facilities. 


---EXHIBIT NO. 571: Ontario Hydro's submission on 1993 
electricity rates. 


MR. MONDROW: Oh, I should mention one 
more thing for the record. We have been having a bit 
of a problem with our photocopier. There were some 
additional copies of porn of these here this morning, 
and I will endeavour to get more as soon as we can, and 
we will leave them in the room. 

Thank you. 

THE CHAIRMAN: Thank you. Mr. Campbell? 

MR. B. CAMPBELL: Mr. Chairman, Mr. Penn 
has advised me that he aienes to make a correction with 
respect to some information he was speaking to on 
Thursday last. This has to do with the allocation of 
the $3.3 billion incremental interest cost for 
Darlington and its categorization into plan schedule, 
and so on, that he spoke to on Thursday, and I believe 
he wishes to correct an answer that he gave, and I have 
advised Mr. Bullock that he would be doing so. 

THE CHAIRMAN: All right. Thank you. 


Mr. Penn? 
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DAVID WHILLANS, 

KURT JOHANSEN, 

FRANK CALVIN KING, 

WILLIAM JOHN PENN, 

IAN NICHOL DALY; Resumed. 

MR. PENN: I would like to refer, Mr. 
Chairman, to Volume 127 of the transactions which was 
last Thursday, April the 2nd, and on page 22360 Mr. 
Bullock was questioning me at the time about péebingtan 
costs, and beginning on line 19 he said: 

If there had just been the planned 
delays so that 70 per cent of the net 
figure, is that right, on Appendix 2 -- 

And my answer was: 
Well, I think I have just answered 
that question. It would be $3.3 billion. 
Now, when I was reviewing these 
transactions this morning and thinking about this 
subject with regard to Exhibit 539 and on the second 
last page headed Appendix 5-1 there is a bar chart 
which shows the historical cost increases in dollars of 
the year from 1981 to 1992. 

This bar chart, the first pillar to the 
left is marked Schedule, and the $3.3 billion that I 
was referring to is the increased cost due to schedule 


in total change from the definitive estimate issued in 


1981. 
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So I wanted to make clear what that $3.3 
billion was. 

THE CHAIRMAN: All right. 

MR. B. CAMPBELL: Mr. Chairman, the only 
other matter I have to raise is my friend from MEA 
phoned me late Friday and said that certain materials 
for cross-examination were on their way to my office at 
that time. I was in my office until 6:00. I didn't 
get them at that time, at which point I left. 

The witnesses have been provided with 
them this morning and were content to proceed on that 
basis, but I just wanted it clear that if necessary 
they may have to check information or so on because 
they have not had the opportunity to review it over the 
weekend. 

THE CHAIRMAN: All right. Mr. Watson? 

MR. R. WATSON: Thank you, Mr. Chairman. 

I would like to thank Mr. Bullock for 
cooperating and allowing me to go ahead of him this 
morning. 

The first order of business is to get an 
exhibit number for the materials that I will be relying 
on. I have provided these to Mr. Lucas. 

THE REGISTRAR: It will be 572, Mr. 


Chairman. 
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---EXHIBIT NO. 572: Mr. R. Watson's cross-examination 
materials. 

MR. R. WATSON: There are still some 
copies here for the Intervenors, Mr. Chairman. 

As the MEA has done in the past, Mr. 
Chairman, we have excerpted the relevant pages from the 
documents. If in fact the whole document is required, 
it certainly can be referred to by the witnesses or can 
be put in evidence if the witnesses desire. 

As Mr. Campbell indicated, I have 
provided him with the full documents. 
CROSS-EXAMINATION BY MR. WATSON: 

Q. Panel, I would like to address the 
issue of life extension. 

I understand, Mr. Chairman, that Mr. 
Heintzman has dealt with this area in some depth and I 
will try not to repeat the ground that he has covered. 

Panel, dealing with philosophy of life 
extension, if you will, in Panel 2 Hydro's evidence was 
that a decision on life extension at this time was 
risky, it was a gamble, and it was not prudent as Hydro 
had already extended the life of their plants to the 
maximum prudent, feasible limit. 

In Panel 8 Hydro's evidence was to 


disregard the Panel 2 life extension evidence and that 
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Hydro was now planning on life extending two coal 
stations. 

From my review of the Panel 9 evidence it 
appears as though Hydro recognizes life extension as an 
option, as a possibility. Hydro has had a program 
which has a goal of preserving the life extension 
option, studies are under way with respect to life 
extension, and I understand that a decision will be 
made at some future time when the studies are complete. 

Now, keeping those facts in mind it 
appears to me that Hydro has adopted, if you will, a 
middle ground between their position on Panel 2 and 
their position on Panel 8 with respect to nuclear plant 
life extension; is that fair? 

MR. PENN: A. Well, we haven't made any 
change to the present depreciated life of nuclear plant 
in this province. It has been 40 years' life from a 
depreciation point of view, in my knowledge, for the 
last eight years. 

Q. Yes, I am aware of that, Mr. Penn. I 
am just trying to understand the corporate philosophy, 
if you will, and it seems as though we have had two 
contrasting philosophies to date. In Panel 2 and Panel 
8. 


My understanding of Panel 9 is it is 
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somewhere in between those two, and I am trying to get 
a handle on that. Would you agree that Panel 9 is 
trying to adopt a middle ground, if you will, between 
these two competing philosophies? 

A. I wouldn't characterize it as a 
middle ground. I wasn't privy to discuss with relation 
to the two fossil stations that you mentioned, but I 
was privy to meetings with regard to the service life 
of nuclear plant, and indeed, I was responsible in the 
first place for recommending at the Ontario Energy 
Board what the life of nuclear plants should be from a 
depreciation point of view. 

We haven't changed our position because 
we don't have new knowledge at this time on nuclear 
plant to changesfirom that *lifer*tsoriadonst think’ we 
have taken a middle ground. I think our position is as 
it has always been. 

Q. I guess I am just trying to 
understand what your position has been on nuclear life 
extension. Are you saying that it is the same as the 
position taken by Hydro in Panel 2, that at this time 
it is risky, a gamble, it is not prudent? 

A. My position is that we have 
insufficient experience in operating nuclear plant and 


that there are certain issues that need to be 
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determined in the course of time before it is prudent 
to make any change to the life of our nuclear plant. 

Q. Mr. Penn, you would agree that you 
are not going as far as Hydro has gone in Panel 8. You 
are not planning on life extending any nuclear stations 
at this point? 

A. We are not planning at this point in 
time. We are very mindful of the value to the province 
of gaining the most from our assets, and, therefore, 
operating them reliably and safely for as long as 
possible. 

But at this point in time our nuclear is 
as I have said before, there is just insufficient 
information to confidently extend and support further 
life of nuclear pine beyond 40 years. 

i:O 754 say me 

Q. Mr. Penn, I understand all that. My 
question to you was that Hydro is not currently 
planning on life extending any plants, they have not 
made a decision in that respect; is that correct? 

A. They certainty haven't made any 
decision on nuclear plant. 

Ove Right. 

A. It is my understanding that the 


Update does suggest life extension of fossil plant. 
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But as jl sayye Dedon'<t Key the basis of that. 

Q. Well, that's certainly my 
understanding Mr. Penn aswell. So in that regard, 
Hydro has not gone as far with nuclear life extension 
as they have with fossil life extension; have they? 

A.’ No it hasn't, no. 

Q. On the other hand, they have 
implemented studies to look at life extension, they 
have a program, the Nuclear Plant Life Assurance 
Program - which we will get into in more detail later - 
which has a goal of preserving the life extension 
option. 

So I suggest to you they have gone a 
little SUR ahe ania n what Hydro suggested in Panel 2. 

A. Well, I think it would be fair to say 
that we are paving the way for a possible decision if 
future observations and knowledge confidently 
demonstrates that life extension is economic and 
reliable and safe. So we are paving the way for that 
possibility. 

Oo ORay a 7oMreeeePenn Jor eMr. Daly, and *I 
imagine most of my questions will be directed to you 
two gentlemen. 

Livyouscouldplook  atikbxhrbit “$72 which is 


the material I provided you, page 1 is a copy of 
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Interrogatory 2.6.16 and, Mr. Chairman, I understand it 


already has a number of 475.14, that's from Panel 8. 

Would you care to give it another number 
for Panel 9? 

THE CHAIRMAN: I think it also should be 
given a Panel 9 number as well. 520...? 

THE REGISTRAR: That will be 520.45. 

THE CHAIRMAN: Thank you. 

---EXHIBIT NO. 520.45: Interrogatory No. 2.6.16. 

MR. R. WATSON: Q. And very quickly, Mr. 
Penn, you will note that that interrogatory is dealing 
with life of existing generating plants, and ine first 
sentence of the answer states: 

There are no studies regarding 
extending the lives of existing fossil 
and nuclear generating stations beyond 
their expected service lives. 

That interrogatory answer was dated March 
5th, 1991. I assume that is still correct today with 
respect to the nuclear stations; is that true? 

MR. PENN: A. Well, unless Mr. Daly can 
help me here, I am not familiar with the detail of 
current studies on extending the life of nuclear plant. 

QO.» Perhapsii coulda” ask Mr. Daly i£ you 


are not familiar with it, Mr. Penn. 
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MR. DALY: A. Certainly we have and I 
you have attached it in the next interrogatory 9.9.37 
and I did mention it in my direct evidence. 

We have a nuclear plant life assurance 
program which has two objectives and the primary 
objective is to assure that we get the 40-year life, so 
Our primary focus on this program to date has been 
assuring we get the life and, at the same time, 
maintaining the option of life extension. 

I think it's still quite correct to say 
that we have no formal plans or informal plans at this 
stage to actually extend the lives beyond the 40 years. 

The study is to maintain the option open 
and that is as far as we have gone at this stage. 

Q. So the answer is still correct, there 
are no studies? 

A. There are no studies beyond the 
nuclear plant life assurance program which looks to 
maintaining the option available. 

Q. Mr. Daly, when the Update was being 
prepared, were you approached to give any consideration 
to life extending the nuclear plants? 

ALY Yeswel was 2s "Iawas involved in some 
of the discussions and I confirm what Mr. Penn has 


already said, that it was felt that at this point in 
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time we hadn't gone far enough with the studies in 
nuclear to be able to commit to any life extension, we 
just simply hadn't done enough work. 

Q. I am interested in those discussions 
which occurred with respect to the Update. Could you 
tell me who was involved in those discussions and could 
you tell me who made the decision not to consider 
nuclear life extension in the Update? 

MR. PENN: A. Well, as I mentioned 
earlier, I was also involved in these discussions. I 
don't remember all the people at that small meeting, 
but Mr. Taborek chaired the meeting. Do you recall who 
else was there? 

MR. DALY: A. Mr. Andreeff I believe was 
there representing operations. I expect there were two 
or three other operations people at that particular 
meeting. So the operations design and system planning. 

MR. PENN: A. System planning requested 
the meeting in order to consider the matter and I knew 
at the same time that similar meetings were going on 
with regard to fossil but I wasn't involved in them. 

Q. But you were involved with nuclear? 

A. Yes, I was. 

Q. Was it this group that made the 


decision that nuclear life extension would not be in 
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the Update? 

A. Yes, it was. 

Q. In looking at Hydro documents, I have 
noticed that a number of times decisions are made, 
reports are issued and those reports are reviewed by 
people and approved by people. Was there any written 
report with respect to these discussions and this 
decision? 

A. There was no report issued, no. 

Q. Was this decision approved by anyone 
higher up the line? 

A. I am afraid I can't tell you that. 
It depends how high you want to go up on the line. It 
was approved at my level as group manager, mecha: ais 
was reviewed by a director or vice-president, I can't 
tell you. 

THE REGISTRAR: Mr. Chairman, the 
interrogatory that Mr. Daly gave 9.9.77, is that to be 
given a number? 

MR. DALY: Sorry, the number was 9.9.37. 

THE REGISTRAR: 37? 

MR. “DALY ss.Yes" 

THE REGISTRAR: Thank you. That's 
already entered. 


MR. R. WATSON: Mr. Chairman, I would 
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like to go to that interrogatory now, please, and deal 
a little bit, Mr. Daly, with the nuclear plant life 
assurance program. 

Q. I understand from your evidence that 
one of the two objectives of the nuclear plant life 
assurance program is to preserve the nuclear life 
extension option? 

MR. DALY: A. That's correct. 

Q. And in looking at life extension in 
some of Hydro's documents I notice that Hydro has been 
interested in nuclear life extension for some time. 

I believe there was a paper written by 
Mr. Chadha, C-h-a-d-h-a, and it's entitled: Assessment 
of Plant Life Extension (PLEX) and Long-Term 
Reliability Assurance (LTRA) Issues for Ontario Hydro's 
Nuclear Generating Stations. 

Are you familiar with that paper, Mr. 
Daly? 

A. I am familiar with the majority of 
Mr. Chadha's papers, migtiese generally written around 
"3850; SI" 

Q. I believe this one was issued in 
February of 1987. 

A. Okay. 


Q. It iserepdrt ‘No.eGNS=2IR=09700=1. ‘And 
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you would be familiar with that paper? 

A. Yes. Mr. Chadha at that time was 
attached to our department and he initiated some of the 
work on nuclear plant life assurance, so these were 
some of the earliest reports on the topic. 

Q. In fact, when Mr. Heintzman 
introduced the aecat plant life assurance program, he 
referred to an article written by Mr. Chadha? 

A. Correct. 

Q. And that is entitled: Canadian 
Programs for Understanding and Managing Nuclear Power 
Plant Aging Degradation. 

Avo Wes; eierecall ithat: 

Q. And also while we are on Mr. Chadha, 
we will get to this in a few minutes, but attached to 
9.9.37 was a report dealing with plant life assurance, 
scoping study for Pickering "A". Mr. Chadha was 
involved with that too; wasn't he? 

[0:25 ra. ma} 

A. He wasn't an author, but he was 
certainly involved in participating in the work that 
led to the production of that report, yes. 


Q. Yes. So certainly Ontario Hydro 


through Mr. Chadha has been looking at life extension 


from at least 1987 and probably earlier, considering 
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Mr. Chadha probably had to do some research before he 
issued his paper? 

A. I think, as I said earlier, the 
primary focus was the life assurance aspect, and of the 
two program objectives the life assurance and getting 
to 40 years first of all has been very much the primary 
focus of the program to date. 

The secondary objective of maintaining 
the option open has been just that, a secondary option 
for the time being. 

Q. Yes, ae still an important option? 

A. An important option, but we have to 
recognize that we have to go through another 20 years 
before we are at the life extension point. So that is 
perhaps why we are not making commitments at this time, 
that there is a large number of years still ahead of 
us. 

Q. If you would keep that thought, Mr. 
Daly, we are 20 years to the life extension point. I 
want to deal with that later, but if we could continue 
with Interrogatory 969.37. 

if. you, Jook at pagex2;awhich is: the 
question that is asking for detailed descriptions of 
the major components at existing nuclear stations, and 


then: at. page, 3: ~~wandathat. is ,offmysexhtbitye 572% 
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If you look at page 3 you will see the 
response to Interrogatory 9.9.37, which describes the 
nuclear plant life assurance program, and you can see 
in the first paragraph that the program has three 
phases: define methodology, scoping and 
implementation. And you notice in the second paragraph 
that the definition of methodology is complete. 

Then the third paragraph refers to the 
scoping phase and indicates it is summarized in the 
attached flow chart. 

The fourth paragraph indicates that Hydro 
is about halfway through the scoping phase. 

Now, if we could just turn the page to 
page 4 of Exhibit 572, which is the flow chart for the 
scoping phase which was referred to in the third 
paragraph of the interrogatory answer I just read, Mr. 
Daly, if you could help me with this scoping phase? 

In keeping with the two main objectives 
of the nuclear plant life assurance program I looked 
through this and I did not see plant life extension 
mentioned in this flow chart. Is it subsumed in one of 
these boxes or several of the boxes? 

A. I think really what is assumed here 
is that the degradation mechanisms apply equally to the 


life assurance phase, i.e. getting to 40 years, and 
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would apply equally and perhaps even more so beyond the 
year 40. 

So I think this is a process you have to 
go. through both to get to 40 years and beyond. So I 
think it is consistent, the process is consistent with 
both the objectives of the program. 

I think clearly in the later stages of 
plant life, you know, you may potentially turn up some 
additional degradation mechanisms or experience some 
additional equipment problems which you would want to 
look at before you confirmed that you are going ahead 
with life extension. 

But I think the basic approach applies 
equally. 

Q. »My.concern, Mrs;Daly7ris vthatorer: it 
isn't specifically mentioned and if it doesn't seem to 
have a niche, I am concerned that you may not be 
meeting your goal of preserving the life extension 
option. I am concerned that there isn't the attention 
being devoted to this. 

A. Well, certainly we feel within the 
program we are adequately addressing and maintaining 
the option. 

We are collecting records and history on 


the basis that we may at some point in the future wish 
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to life extend, and we want to make sure that we have 
collected the information that will allow to us do so 
should we choose to do so -at that particular point in 
time. 

Q. Well, Mr. Daly, you mentioned 
degradation. I note in looking at the flow chart there 
is a box, a decision box, that has contains the words 
"rate of degradation acceptable". It is in the middle 
near the bottom of the flow chart. Do you have that? 

A. On the left-hand side? 

Q. No, in the middle. 

Acy,Oh; Sorry.) Yes. 

Q. The one on the left-hand side said 
“degradation rate known"? 

A. Se He. 


O-. ie liv yousjustecontinuexalonginthat® Line 


it is the fourth decision box along from the left. It 


says "rate of degradation acceptable"? 

A. Yes, I have that. 

Q. That is what you were referring to 
when you were talking about degradation? 

ABs \.OYes. 

Q. I notice flowing out of that decision 
box you go to a box that contains the words "mitigation 


possible", and then flowing out of that box you go to 
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another one that says "repair desirable or possible”. 

A. Yes. 

Q. And those decision boxes lead down to 
possible decisions such as developing methods of 
mitigation, develop repair or replacement programs, 
redesign or reanalyze. 

When I was looking at this, Mr. Daly, it 
seemed to me that a decision to repair or decision to 
mitigate would be a function of whether you wanted a 
40-year life or whether you wanted a longer life, isn't 
that true, because aren't you then getting into the 
technical feasibility and the economic feasibility of 
these very decisions that you have elaborated upon, 
that you have illustrated here? 

A. I guess that is possible. I think 
that the typical decision we have been faced with up to 
this point in time are decisions that we have to make 
in terms of pressure tubes or steam generators, and 
they are generally, in the case of pressure tubes, 
fairly clear cut to replace the pressure tubes. 

Now, I agree that pressure tubes 
obviously there will come a point in time some 25, 30 
years from now where we will be faced with that type of 
decision on pressure tubes, but I guess your question 


is feasible. I don't recall running into that 
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particular problem to date. 

Q. Well, Mr. Daly, if it is an issue, 
then I am not sure I understand how you are resolving 
that issue if one of your goals is to preserve the life 
extension option. 

A. I can't off hand think of anything we 
have faced yet where we would have made a different 
decision, quite frankly. 

Q. Well, we are not talking so much 
about specific decisions as we are ean katiG about your 
goals and your approaches? 

Now, if in fact you are concentrating on 
a 40-year service life and you need to look at 
technical issues and economic issues when repair and 
mitigation comes about, then how are we assured that 
you are fulfilling your goal of preserving the life 
extension option? 

A. Well, because the second objective of 
the program is to maintain the option open. 

What I am saying is we would not make a 
decision which would eliminate that option. In other 
words, we would not take a decision to make a repair 
which would only last to year 40 and then economic 
operation beyond that time would not be feasible. We 


are conscious of that in making decisions. So our 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 22a03 
Penn,Daly,King 
cr ex (R. Watson) 


decisions are being made in the light of making sure we 
get to 40 years and maintaining the options open. 

Q. So what you are saying is, not 
looking at it from a unit or a station perspective but 
looking at it from a component perspective, when you 
are looking at these decisions you are making decisions 
to ensure that you meet your goal of preserving the 
life extension option? 

Aworfhatsvcorrectuy-pAndrthat isp;the 
objectives of this whole nuclear plant life assurance 
program in that the program is a kind of oversight, 
overview program, if you like, and as we go through and 
scope out the different pieces of equipment we are in 
effect asking ourselves these questions: Are there any 
unanticipated degradations? Are we doing the right | 
sort of things to maintain the option open? 

And if we find on this oversight or 
overview that we are not doing these things we adjust 
Our programs as we go along. 

| So I think in effect we are asking 
ourselves the question you have just asked as we go 
through this scoping phase. That is the purpose of the 
scoping phase, to ask that type of question and make 
sure that you are not doing something which in effect 


eliminates the option of life extension. 
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Q. Mr. Daly, attached to the same 
interrogatory, 9.9.37, is a report entitled Nuclear 
Plant Life Assurance, Scoping Study, Pickering "A", and 
that study was prepared by Mr. Anderson and verified by 
I.N. Daly. I assume that is you, Mr. Daly? 

Asywiht aus: | 

Q. Mr. Daly, I have produced two pages 
of that study, and I am going to refer to only those 
two pages. Needless to say, if there are other pages 
that you feel are important to explain answers to the 
questions I pose please bring them to the Board's 
attention. 

If you look at page 5 of my exhibit you 
will see table 1.1 from that interrogatory. 

| In looking at that table, which is 
entitled NPLA Program Schedule, I notice that it is 
divided into the three phases that we have already 
discussed: the methodology phase, the scoping phase, 
and the implementation phase. 

I was particularly interested in Phase 2, 
number 5 for a number of reasons, the first of which 
was that number 5 reads: Monitor international 
developments related to PLEX life extension and NPLA, 
nuclear plant life assurance programs. 


Now, in looking at the rest of that table 
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that was the only reference I saw to life extension. 
Is there any other reference that you can see? And 
that is only a reference with respect to monitoring. 

A. It is the only reference in that 
table. 

PLEX was a name given to this program I 
believe in the U.S., and we felt that the Nuclear Plant 
Life Assurance was a better title for the program, 
given where we are in Ontario. For the present time we 
thought it was most appropriate to focus primarily on 
life assurance until the plants were slightly older and 
we were potentially into a life extension phase. 

Q. So your evidence is that when you 
refer to PLEX there you are not referring to Hydro 
initiatives; you are referring to those outside of 
Ontario Hydro, and NPLA is in effect Hydro's PLEX 
initiative? 

A. Well, PLEX, as I understand it, 
stands for Plant Life Extension, and our program has, 
as I said, two objectives, and the first objective is 
to get to the 40 years, and that is what is primarily 
consuming us at the present time. And obviously, you 
have to get there first before you can extend life. 

Osseves ; 


A. So we wanted to put our focus first 
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of all on that part of the program. 


Q. But just so I understand your 
evidence, when you are referring to PLEX you are not 
referring to Hydro's initiatives; you are referring to 
those outside Hydro? 

Aw Correct. Yes: 

Q. And Hydro's PLEX initiatives -- and I 
am not Saying you have made a decision, but your work 
in that area is in the NPLA program? 

A. That's correct, yes. Yes. 

Os2eSoe®youw’ don't refer sto "1t “as PLEX; you 
refer to it as NPLA. 

A. No, that was a reference to other 
utilities, Sehr countries. 

Q. Okay. In looking at Phase 1, No. 2 
and No. 4, in No. 2 it talks about finalizing the 
general NPLA methodology; No. 4 it talks about defining 
general direction, structure, and preliminary schedule 
for the NPLA program. 

[10:38 a.m. ] 

My client is concerned that Hydro 
specifically referred to the goal of life extension in 
dealing with the methodology phase, and it Vs your 
evidence that in fact in dealing with the methodology, 


in coming to a decision on the methodology, life 
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extension was a significant part of the final product. 

A. It is the second objective of the 
program, yes. 

Q. The same thing with Phase 2 where you 
go through No. 2, defining the scope of the initial 
NPLA initiatives; 3, grouping these initiatives; and, 
4, preparing cost estimates. 

Again life extension is a significant 
part of all of these subsets of a scoping phase? 

A. Yes, Mr. Watson, it's an important 
point. We don't want to do something that will 


preclude the option of life extension. That would 


clearly not be in our best interests. 


Q. Now, Mr. Daly, I understand your 
evidence or the panel's evidence to be that you cannot 
determine the technical feasibility of life extension 
and you cannot do a cost/benefit analysis with respect 
to life extension at this time; is that fair? 

A. Well, we certainly have not 
completely finished the technical assessment and I 
think basically, as I understand it, the technical 
assessment really has to come first. So we are some 
ways along but we have not completed that technical 
assessment yet. 


Q. Now, Mr. Daly, if you would refer to 
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page No. 7 of my exhibit and continuing from page 7 
through to page 13 we have the title page, the table of 
contents, and the first five pages of a study entitled 
Monticello Nuclear Generation Plant, Plant Life 
Extension Program, Cost/benefit Analysis Report, and 
you will note that this was done in January of 1987. 

In your evidence you referred to the 
Monticello nuclear station which is operated by the 
Northern States Power Company I believe. 

A. Correct. 

Q. And my understanding is that 
Monticello's operating licence expires around the year 
2007; is that fair? 

A. Subject to check, I believe it would 
be around that time, yes. 

Q. Okay. So it's been on line since the 
late 60s, early 70s, something like that? 

A. I believe that's correct, yes. 

Q. I assume that you are somewhat 
familiar with the Monticello situation as you refer to 
it in your evidence; is that fair, Mr. Daly? 

A. I am somewhat familiar with it. When 
we got into our program, we became aware that 
Monticello was the lead unit or one of the lead units 


in this type of study in the States and we had some 
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contacts with them to find out the details of their 
program and it did influence the development of our 
program. 

Q. Okay. If you look at page 11 of my 
material, Mr. Daly, at the top of the page is a 
sentence which reads: 

This base case indicates that a 
positive net present value would be 
achieved within the first five years of 
the life extension period. 

Then if you follow down the page, under 
the heading Introduction, the second sentence reads: 

From a technical viewpoint, 
Monticello's life extension for a poe vest 
period has been shown to be feasible. 

The economic analysis, therefore, extends 

through the year 2040, some 54 years from 

the present. 

And mysi.client.seconcerny,eMn. «Daly, is. - 
and as you saw, this report is dated 1987 - if 
Monticello can be in a position to make an economic 
analysis and a technical analysis five years ago, why 
can't Hydro do the same thing? 

A. Well, I think Hydro is working 


towards that end. There are differences between the 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 22400 
Penn,Daly,King 
cr ex (R. Watson) 


CANDUs and the PWRs as you know. 

One factor we would have to look at 
seriously, of course, would be the effect of retubing. 
We have replaced the pressure tubes in a number of 
reactors, they are expected to last for 25, 30 years. 
Clearly at some BOiAt in time towards the end of life 
there is the potential for a second retube. We would 
have to assess, you know, the economics and the 
technical possibility of that. 

So there are some differences between 
PWRs and CANDUs that we will have to take into 
consideration in making our decision. 

Q. No question, Mr. Daly. And PWRs have 
some difficulties that CANDUs don't have? 

A.» oThat's -true. 

Q. Concern about neutron bombardment of 
the pressure vessel, for instance. 

A. Yes. 

Q. Those are things you don't have to 
worry about. They have their own difficulties, yet 
they are able to make some decisions on life extension. 

Ato daithink’ s+ 

MR. B. CAMPBELL: Just a minute. I don't 
see anything in this that indicates that a decision has 


been taken on that discussion. 
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MR. R. WATSON: Q. Let me rephrase the 
question, Mr. Daly. They are able to produce a report 
which indicates that from a technical point of view 
life extension for 30 years is feasible and they have 
also been able to do an economic analysis in 1987 which 
is at about the - assuming a 1970 in-service life - 
about a 17 year sha avbedard of the in-service. 

That's reasonably early in the unit's 
life. So, as I said, my client's concern is why can 
they do it and we can't. 

MR. PENN: A. I think I would like to 
make a comment to put this study in context. The 
Northern States Power Company hired a consultant named 
Multiple Dynamics Corporation in - presumably 1986 - to 
do a preliminary review of the possibility of life 
extension, and that's a long way from making a decision 
to have life extension. 

And when Mr. Daly and I were recently in 
Palo Alto speaking with the Electric Power Research 
Institute, that you can note on this document 
cooperated with, obviously one of their sister 
utilities, we were informed that the Northern States 
Power eoinanun vas just assembling currently information 
in order to present their position to the U.S. Nuclear 


Regulatory Commission, and I can assure you that such a 
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review of the extension would go on by the USNRC for 
quite some considerable time. 

Then, undoubtedly in the United States, 
within their regulation, there would be a public 
hearing into the feasibility of appropriateness of such 
an extension. So we area Tong way - and this is the 
first utility in the United States that is making these 
moves —- so we are a long way, Mr. Watson, froma 
decision. They are seriously considering to the 
advantage of their customers the provision for 
extension. 

Q. No question, Mr. Penn, and your 
evidence previously has been clear to that effect, that 
Monticello had to go through regulatory hearings, but 
with respect, that is really not what we are dealing 
with here. We are not dealing with whether there has 
been approval granted to go ahead with life extension, 
we are talking about the start of the process, if you 
will. 

In this situation a study has been done 
about 17 years into the operating life of a station, a 
decision has been made at the utility with respect to 
the technical feasibility and the economic feasibility 
and, as you quite correctly point out, that is going to 


be subject to some review, probably considerable 
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review. My point is: Why aren't we at the same stage? 

A. Well, I'm not quite sure that we need 
to be at the same stage. In the United States they 
have just introduced - I should back off and say it may 
be 18 months ago - introduced a new regulation in the 
United States Nuclear Regulatory Commission that 
provides guidelines and tests and requirements to be 
met by the proponent, the utility, in order for life 
extension to be considered. 

We haven't got similar legislation, to my 
knowledge, in this country that necessitates that 
process. EPRI advised me when I was there this January 
in Palo Alto that this process in the United States 
could take upwards of 10 years, and that is the reason 
why certain utilities in the United States are making 
earlier endeavours in order to pave the way. 

Now, we don't see at this point in time a 
need for us to plan for 10 years ahead with regard to a 
decision process, but we do see a need to be perfectly 
up to date on the total condition of our plant and, in 
particular, the key components that will, as you quite 
rightly point out, from an economic point of view and 
safety point of view cause a decision for life 
extension to be made when it's appropriate to do so. 


Q. Mr. Daly or Mr. Penn, have you spoken 
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with the people at Monticello with respect to this 


study or others in regard to life extension? 


MR. DALY: A. I have not personally, but 


I was involved in this program until about early 1989 
and the person who took over the program at that time 
has spoken to Monticello and, as I said, some of the 
techniques and the approach has been built into our 
program. 

I might also add as a further comment to 
Mr. Penhid remarks that when we were having discussions 
with EPRI, they indicated that plant life extension 
decisions would probably be made between years 20 and 
35 in the States, so Monticello is clearly at the 
leading edge there, probably not even at year 20. So 
that would indicate... 

Q. I would like to deal with that 
facto, Lil" Picourd. Mr~ Daly: "in Looking¥at 
international practice, Mr. Heintzman referred you to 
the excerpt from Mr. Chadha's paper which indicated 
that the NPLA methodology was based BA international 
practice, and you would agree with that? 

A. Yes. 

O°" And’ 1f*you*could’ turn to page 14 of 
EXNIDite572, please, you will see the first two pages 


of an article entitled: Nuclear Life Extension Pays 


Farr & Associates Reporting, Inc.. 


24 


25 


Whillans,Johansen, 22405 
Penn, Daly,King 
cr ex (R. Watson) 


But The Commitment Starts Today. 

MR. R. WATSON: And, Mr. Chairman, that 
is an article in the magazine entitled: Electrical 
World in February of 1988. 

Q. Mr. Daly, I would like to refer you 
to the table at the top of page 15 and, first of all, I 
note up in the top right-hand corner, in reasonably 
small print, it says: 

Data from Babcock and Wilcox, 

A Comprehensive Plan for Life Assurance 

and Life Extension. 

And Babcock and Wilcox are quite well 
recognized in the nuclear field? 

MR. DALY: A. Yes. 

Q. and if you look at this table, Mr. 
Daly, you will see that on the left-hand side are a 
series of activities and the first one is establish 
Management approach to life extension. 

Now, if you look at the right-hand side 
of the graph you will see a series of bars extending 
horizontally and at the bottom of that table you will 
see the line which says, years from original licence, 
and the first is 16 and it extends all the way through 
to 60. Are you with me, Mr. Daly? 


A. Yes. 
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Q. If you look at the intersection of 
the graphs with the activity area, you will notice that 
there are six bars that start at the year 16; they are 
establish management approach to extension, evaluate 
technical feasibility of life extension, cost benefit 
to extend life, O&M practices to extend life of 
Critical elements, monitoring and recordkeeping 
practices for critical elements; and, finally, life 
cycle management of plant hardware. 

The first thing, Mr. Daly, I notice the 
figure 16 years, that appears to be See eer: with 
what Monticello is doing; isn't that fair? 

A. I think it is also reasonably 
consistent with what we have been doing. You made 
reference to Mr. Chadha's report in 1987, which was 
just 16 years after Pickering started up, so I think 
Our management approach was being put in place at 
approximately the same time. 

[0 255 aston! 

Q.« So Looking at the first thus they 
start at year 16, so your evidence is that those three 
are now in place at Hydro. In looking at the time 
frames those are very short time frames. 

A. No, I was referring to the first 


item, establish the approach to life extension, and, as 
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I have indicated, maintaining the option of life 
extension was one of the two objectives of the NPLA 
program. 

We have not completed the full technical 
feasibility assessment of life extension. As I 
indicated earlier, we have been concentrating on what 
we see as the important first phase of the program, 
getting to the 40 years. 

Q. Or the cost/benefit? 

A. we Correct. | 

Q. Okay. Now, moving down to the next 
three, O&M practices to extend life of critical 
elements, are those in place at this time or are you 
studying whether they should be put its place? 

A. We are really focusing on primarily 
getting to the 40 years. As you know, we have been 
engaged in major rehabilitation and upgrading work at 
Pickering in parallel with retubing, and many of our 
efforts went into that program as indicated in the 
earlier interrogatory, 9.9.37. 

So many of the activities associated with 
retubing and rehabilitation in fact support the 
objectives of the NPLA program. Similarly for the 
Bruce "A" station, which is entering a program of 


retubing and rehabilitation starting in '94, many of 
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the things we will be doing during that program support 
both the objectives of the NPLA program. 

So we have been faced with major 
retubings in mid-life which have in effect given us the 
opportunity to do a number of the things which are 
indicated on this flow chart. 

Q. So the main activity you are involved 
in right now is the NPLA, and your evidence is that 
that does not deal with all six of these items? 

A. I wouldn't put it quite like that. 

We are at the NPLA program. We have already indicated 
the two objectives of the program, and we are 


concentrating at this stage more on getting the 40 


years, getting the retubing complete, getting the 


concurrent rehabilitation complete. 

So, you know, your first focus has to be 
on the next 20 years, and we have to think beyond that 
but that is where we are at this point Le time. 

Q. Well, I guess that is the point of 
this article, isn't it, Mr. Daly? You are saying the 
first focus is getting the life. 

This article is saying and this chart is 
telling you if you want to do life extension, if you 
want to Sone aay it seriously, there are very serious 


activities here, these six that we have been dealing 
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with, that have to be implemented very early ina 
unit's life? 

A. We agree with that. It is just that 
our timetable appears to be slightly different from the 
timetable shown in here. I would argue that it is not 
greatly different. 

As you see, we established a management 
approach at approximately the same point in time, so I 
would argue that Monticello is clearly the lead station 
in the States, and each utility has its different 
priorities and objectives. I think ours are 
appropriate, given Ontario Hydro's current situation. 

Q. Well, Mr. Daly, my client's concern 
here is that, isn't it possible that you would be doing 
something difrenads with respect to nuclear O&M if you 
had already performed the technical feasibility 
analysis with respect to life extension as well as a 
cost/benefit analysis in keeping with the graph that we 
have seen here? 

Awateb done think) 'son! <bithinks pm Clooking 
at what you need to carry you through for the next 20 
years you are looking at virtually everything you need 
to life extend, so... 

Oung Mri ieDaly), seni esoytwuexthativorne of 


the reasons you want to make life extension decisions 
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earlier ina unit's life rather than later is that by 
making this decision early on you may avoid the 
possibility of an expensive rehabilitation which would 
be associated with a later plant life extension 
decision? 

A. Well, we are already faced with 
rehabilitation programs because of the opportunity we 
have while the retubings are going on. We are taking 
that opportunity to do a mid-life rehabilitation. 

We certainly don't want to be faced with 
making the decision too late in life, but I think 
making it too early has equal drawbacks. 

If you make a decision at year 20, you 
know, it is conceivable that you could, you know, find 
something occurring between years 25 and 30, say, that 
would negate that decision. 

So, you know, these decisions can be made 
too early and too late, and obviously, we want to avoid 
doing either. 

Q. Mr. Daly, you mentioned earlier that 
you were 20 years to the PLEX point, and as I 
understand it, what you meant was you were 20 years to 
making a decision on life extension. 

A. Well, for Pickering "A", yes. 


Pickering "A" is about 20, 21 years old. 
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Q. Yes. 

A. So we are 20 years from the end of 
life. I don't think I said we were 20 years from 
making a decision point. 

Q. Okay. I just wanted to clear that 
up. 

A. No. 

Q. And the reason is I want to get some 
handle on when this was done. Clearly, you don't make 
a decision on life extension in year 39. 

A. Correct. Yes. 

Q. These articles and the Monticello 
experience are suggesting that you make a decision 
around year 16, before year 20. 

Now, it seems to me that there is great 
scope there. I mean, where should the decision be made 
on Ontario Hydro's -- 

MR. B. CAMPBELL: Mr. Chairman, hasn't 
the witness -- both witnesses have addressed this 
question about three times each now, and they have both 
Said that the range for making that decision is in the 
year-20-to-year-35 range and that Monticello is the 
lead unit. Isn't that the evidence, not that it is 
made at year 20? I think this question has been 


answered about five times by my notes. 
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MR. R. WATSON: Mr. Chairman, with 
respect, erora is no question that the witnesses have 
given us a range of 15 years. I am trying to get a 
little more clarity if possible. 15 years in a 40-year 
life is not particularly helpful, especially when we 
are dealing with a planning exercise that is 25 years. 

~My question to the -- 

THE CHAIRMAN: Isn't that really 
argumentative? 

They have said that this NPLA program is 
involved in both making sure that the nuclear stations 
achieve their planned life and maintaining the option 
for further life if that is feasible to do. 

You may disagree with their time frames 
and that, and that may be a matter for argument, but 
this is what they are doing. 

You are not going to get much more than 
that, are you? 

MR. R. WATSON: ~ ITvam not sure I can 
answer that question, Mr. Chairman. 

I was wondering if they could be -- I 
don't think this question in fairness has been put to 
them. 

They have given a range of 15 years. My 


simple question is: Can they give us any better 
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estimate than a range of 15 years? Is there a median 
in that range? I understand that 35 is the upper part 
of the range and I understand that 20 is the lower part 
of the range. Is there a median in that range? 

THE CHAIRMAN: I don't know, for example, 
because I haven't read the NPLA documentation, but is 
there a critical path such as the Babcock & Wilcox 
critical path which is set out for the NPLA and further 
on. Is there that kind of critical path? I don't 
know. 

MR. R. WATSON: Q. Perhaps, Mr. Daly, 
you can help us with the Chairman's question. 

I don't believe there is a critical time 
path with respect to the NPLA. Is there one? 

MR. DALY: A. There is no defined date 
on making a life extension decision. All I can say is 
that this work has been growing in importance as far as 
the last few years and is entering our business 
planning process more. 

At some point in time - and I really 
can't pin it down more specifically, you know - when we 
are ready we will make the decision, and obviously we 
are conscious of the fact that you can't wait too late. 
You have to make the decision at a timely point. 


THE CHAIRMAN: Well, I guess Mr. Watson's 
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question is: When is that? 

MR. PENN: Maybe I can try help, Mr. 
Chairman. 

We haven't set a date when we are going 
to make this decision, but it would be my personal view 
that we would probably make it somewhere in the range 
of year 27 to 33, and the reason I make that point is 
that -- and there is another important point in 
comparing the United States with Canada. Our 
regulatory requirement is such that our licenses are 
renewed every three, every two or every one year. 
Clearly, our plants have to be up to acceptable 
standards in order to gain renewal of license so that 
there is a continual renewal. In the United States 
they don't have that onus to meet. 

The other point I would make is that -- 
so we are upgrading our plants all the time. At the 
Ontario Energy Board every year we give evidence on the 
depreciation and service life of all the major 
components in the plant to ensure that we are properly 
depreciating the plants. 

But there will be some major decisions in 
the future, such as the replacement of the whole 
control room and the whole control system which clearly 


is likely to be obsolete in somewhere approaching year 
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30, and so that would be a major decision which would 
affect life extension decisions. 

The other key point, which is the basis 
for the 40-year life at the present moment is the 
question of the metalurgical condition of the calandria 
vessel, and we just Sr eiiee at a point in time where we 
can make that decision yet. It is my judgment that we 
would be at that point in time in the period of time 
that I have mentioned. 

MR. R. WATSON: Q. Thank you, Mr. Penn. 
That was helpful. One question before I move on. 

Mr. Penn, the Chairman and I were asking 
about a critical path for the NPLA similar to the one 
mentioned in the table on page 15 of Exhibit 572. In 
answer to that question you indicated that no date had 
been finalized for making a life extension decision. 

In this table it gives, in effect, a 
series of time frames for various things to happen. It 
provides a path, if you will, where decisions are made 
along the path, and I think that the concern of both | 
the Chairman and myself is: Is there some sort of 
path, albeit very flexible, with respect to the NPLA? 

MR. DALY: A. Perhaps a two-part answer, 
Mr. Watson. 


Some of the NPLA schedule was shown in 
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the report that was attached to the interrogatory. 

Also, many of our activities at this 
point in time are associated with the Pickering and 
Bruce rehabilitation programs. Pickering 
rehabilitation program is almost complete; the Bruce 
rehabilitation program is getting under way in '94. So 
there are extensive schedules and plans associated with 
both these rehabilitation programs, both of which 
support the objectives of the NPLA program. 

Q. Mr. Penn, you have mentioned that you 
have had discussions with other utilities, EPRI, and 
apparently Hydro has had some conversations with 
Monticello. 

Have you had any discussions with 
Virginia Power? 

MR. PENN: A. I haven't personally had 
discussions on this subject with Virginia Power, no. 

Q. Are you aware that they have 
performed an analysis of nuclear life extension for 
their Surrey Jepianie 

A. Only through a passing review of the 
literature. .Ivam.notsfamiliar withsit. 

Q. So you are aware that that study 
exists. Is anyone at Hydro following up on that? Are 


there any communications between Hydro and Virginia 
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Power with respect to their life extension programs? 


MR. DALY: A. I can't speak to that 
specific one, but certainly as indicated in the 
report - and you referred to it earlier - we have an 
ongoing mandate between ourselves and Research and 
Design to stay, you know, in tune with international 
developments. So I expect that Mr. Andreeff and Mr. 
Chadha are aware of the work in the States. 

Q. Panel, you indicated that looking at 
nuclear OM&A there was a substantial backlog in 
Maintenance in the past years, and this backlog 
developed as a result of budget constraints during the 
early and mid-1980s, and it was part of the impetus 
behind the nuclear hiring program. 

Did these backlogs in any way hamper your 
ability to investigate issues such as plant life 
extension? 

A. Yes, to some extent. During that 
period of time in the mid-to-late-'80s before 
additional staff had come on board projects like this 
did suffer to some extent. 

Also, we were going through a 
reorganization program, the CRESAP-related > 
reorganization, which led to some changes in 


responsibilities, so the program -- this program did 
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suffer slightly. I wouldn't overemphasize it, but it 
did suffer slightly. 

Q. Mr. Penn, just one question, you 
mentioned the OEB and the annual reviews. No doubt you 
are aware that in 1990 Hydro underwent a net income 
review, and one of the issues before the Board at that 
time was the province's guarantee of Hydro's debt, and 
the relation of that to Ontario Hydro's credit rating. 

Are you aware of any evidence that would 
suggest that Hydro's nuclear operations have impacted 
on the Ae ea credit rating in any way whatsoever? 

MR. B. CAMPBELL: Mr. Chairman, having 
been a participant or represented one of the 
participants in that hearing, i.e. Ontario Hydro, I can 
tell you that the matter of judgment as to what effects 
and to what degree a provincial credit rating or the 
rating of Hydro bonds which borrow on the credit of the 
province is not something that these witnesses can 
speak to. 

I think it's quite an unfair question for 
this Panel. 

MR. R. WATSON: Mr. Chairman, I was 
asking a very specific question about nuclear 
operations. This is Hydro's Nuclear Panel; these are 


the experts who can tell us about nuclear operations. 
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THE CHAIRMAN: They can't tell you about 
the financial aspects, I don't think. Maybe somebody 
shoulld); .but. < 

MR. R. WATSON: And my i Sita was 
Simply, if they were aware of anything dealing with 
nuclear operations which could impact on this issue. 

MR. B. CAMPBELL: Well, I have no 
objection to my friend asking questions about nuclear 
operation, but in my submission this question is 
exactly not about nuclear operation; it is about the 
effect of those operations on the credit rating. Re 
that is a matter of, I can tell you, at OEB hearings of 
considerable debate and argument and involves judgments 
that have nothing to do with the nuclear operations per 
se. 

THE CHAIRMAN: That may be, but don't say 
it is not a relevant question. It is just a question 
that these particular people can't answer. 

MR. B. CAMPBELL: These people certainly 
cannot answer, and I would rea to know z little more 
about where my friend is going to determine whether it 
is relevant at all. 

But certainly I think my point simply at 
this stage is that it is an unfair question to put to 


this set of witnesses. There is no way they can answer 
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i 

MR. R. WATSON: Mr. Chairman, we have one 
panel left. If Mr. Campbell is telling me I can ask 
that question and pursue this area in Panel 10, then I 
would be pleased to defer it to Panel 10. 

MR. B. CAMPBELL: That is not what I am 
saying, Mr. Chairman. | 

If my friend wants to speak to me and 
tell me where he is going with this and do we have 
appropriate expertise, I can deal with that. 

[11:14 a.m. ] 

All I'm saying is that these witnesses 
can't deal with that. 

THE CHAIRMAN: I am going to suggest that 
you put your question and it be the next undertaking 
and Hydro can answer it, if they have any such 
knowledge. 

MR. R. WATSON: That's fine, Mr. 
Chairman. The question is on the record. 

THE CHAIRMAN: But I don't expect that 
anyone on this panel has the kind of expertise about 
what effects the guarantee. 

MR. R. WATSON: The effects of the 
nuclear operations on the-- 


THE CHAIRMAN: On the guarantee. 
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MR. R. WATSON: --on the province's 
credit rating and on the guarantee, yes. So, yes, I'll 
take that as an undertaking, Mr. Chairman. Thank you. 

THE REGISTRAR: 532.3. 

---UNDERTAKING NO. 532.3: Ontario Hydro undertakes to 
provide any information on the effects of 
the nuclear operations on the province's 
credit rating and on the guarantee. 

MR. R. WATSON: Q. Mr. Penn, you have 
mentioned the U.S. on a few occasions. I would like to 
deal briefly with performance trends. 

Would it be fair to say that nuclear 
performance trends in the United States have improved 
in the course of the 1980s? 

MR. PENN: A. Yes. 

Q. We know from your evidence that the 
United States OM&A costs are considerably higher than 
those for Ontario Hydro; is that fair? 

A. Yes. In my evidence I said that our 
OM&A costs were 50 per cent of the average OM&A costs 
in the U.S. nuclear utilities. | 

Q. We know there is a relationship 
between OM&A spending and performance, you have already 
testified to that. 

What I would like to explore, just for a 


few minutes, is the regulatory environment, and looking 
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at the 1980s -- 1979 was a significant year for the 
nuclear industry in the United States, that's when 
Three Mile Island occurred. Would you agree with that? 

A. Yes. 

Q. And my understanding is that resulted 
in increased regulatory activity; is that fair? 

A. You mean in the United states? 

Q. In the United States, yes. 

A. Mr. King may be able to comment 
better than I on this. I'm not aware that the 
regulatory activity in the U.S. has ever abated, it has 
gone on continuous since day one. 

Q. I'm not suggesting that it was not 
there and all of a sudden appeared, I was suggesting 
that as a result of this, what was there was increased? 

MR. KING: A. To my knowledge following 
TMI there were a number of savin sielsy initiatives in 
the United States which were applicable to the American 
utilities and, in general, could be related to the TMI 
incident. 

Q. Is it fair to say that a combination 
of the increased regulatory requirements and the large 
OM&A budgets in the States has led to these improved 
performance trends that we are seeing? 


MR. DALY: A. I think there are some 
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other factors. One other factor was the creation of 


the Institute of Nuclear Power Operation, sometimes 


22423 


INPOL, which was formed around 1980 I believe which led 


to the development of improved operating standards in 
the States. So it was, in effect, a significant 
approach to working smarter or to working better. 

So I think that the work of INPOL was a 
contributor as well as the other two factors you have 
mentioned. 

MR. R. WATSON: This is my last topic, 
Mr. Chairman. 

Q. Mr. Daly, you mentioned in your 
evidence that Hydro does certain backfits. Do you 
recall that? 

THE CHAIRMAN: I'm sorry? 

MR. R. WATSON: Backfits. 

THE CHAIRMAN: Thank you. 

MR. DALY: In my direct evidence? 


MR. R. WATSON: Q. When Mr. Heintzman 


was cross-examining you, he was discussing the nuclear 


plant life assurance program and if you don't recall 


it, I can turn up the page for you. 


I don't believe it's a contentious issue. 


It's Volume 24, page 21752. 


THE CHAIRMAN: You mean, 124 I take it? 
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MR. R. WATSON: It's ertante 124, Mr. 
Chairman. 

THE CHAIRMAN: Yes. 

MR. DALY: 21752? 

MR. R. WATSON: Q. Yes, line 7. 

MR. DALY: A. Yes, I have that, yes. 

Q. You mentioned that in the context of 
discussing the nuclear plant life assurance program 
with Mr. Heintzman. 

ASzacCorrect:. 

Q. Just so that I know what we are 
talking about, Mr. Daly, when we are talking about 
backfitting, just to get a general idea, a utility or 
someone does some research and development, or they get 
an idea from somewhere and these new ideas, these 
improvements, if they are economically and technically 
ine can be implemented on existing units, and 
that is backfitting; is that fair? 

A. That's one example of backfitting. 
The other would be backfitting to, say, upgrade a 
safety system where perhaps the Board has expressed 
their concerns, and one particular one that comes to 
mind was the backfitting of the emergency cooling 
system in Bruce "A", where that was backfitted 


basically to make it consistent with the type of system 
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we saw in the later plants. 

So there's a number of backfits which are 
regulatory driven in daaderon to others which are more 
of just an improvement nature. 

Q. Sure. And backfitting can be related. 
to life extension, in fact, it can be an important 
component of a life extension program; can't it? 

A. It could be, yes. 

Q. And backfitting is an accepted 
international practice; ise itenot ? 

A. It's an accepted practice. The 
amount and type differ from plant to plant and 
obviously have to consider the economics of whether 
it's worth doing. 

Q. Certainly. I'm not trying to suggest 
to you that every time someone thinks of an idea it's 
good to do it, I'm just saying as far as backfitting is 
considered, it's something that utilities consider in 
the ordinary course of business and it's recognized 
around the world. 

Ape] That“sncorrects 

Q. For example, I understand that 
Germany is very interested in backfitting, it's used 
extensively there. 


My understanding is that recently they 
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have looked a safety-related backfits dealing with the 
installation of additional independent heat removal 
systems and additional emergency control rooms. Are 
you familiar with that? 

Aveer mM not -Lamiliar+with-that. ©“r'don't 
know if any of my colleagues are. 

QO2* Mr. Penn or Mr. King? 

MR. KING: A. I think I'm vaguely 
familiar with it but, as you say, backfitting is just a 
simply changing something that you have there already 
and it isn't something which is internationally 
accepted, whether it's nuclear plants, chemical plants, 
you just change something that is already there. 

OF No; ‘I’m not “trying yto-suggest, Mr. 
King, that if Germany, for instance, backfits 
additional emergency control rooms and, therefore, it's 
accepted that everyone do this. 

It's the concept of backfitting that is 
accepted, everyone agrees that you look at it and if 
it's technically and economically feasible, rae do St: 
And I was just giving some examples of what Germany 
does. Is that fair? 

A. Yes. I think you were suggesting, at 
least to me, and maybe I interpreted ji teeyeramteteala that 


there was something special. Like renovating your 
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house is backfitting your house. 

Q. Certainly. Q. I think you are ahead 
of me, Mr. King. 

A. But those two instances you referred 
to in Germany, over the years - and I forget exactly 
what time period this was done - but I'm aware that the 
emergency control rooms and the backup heat sinks, 
there was some work done in Germany, and other places 
and backfits of that nature. 

Q. Sure. Just so we are not at odds 
here, I am not trying to suggest that because Germany 
did exactly these two things, Hydro should do them, but 
does Hydro have a similar philosophy with respect to 
backfitting, that if in fact 16 ispmtechnically and 
economically feasible; in other words, if it is a good 
idea, it makes sense, then you will look at backfitting 
something on your nuclear stations? 

MR. PENN: A. Yes, and I think we have 
demonstrated that. And in my direct evidence I gave -- 
we normally call this capital modifications rather than 
backfitting, and I gave a list of examples of what has 
been done in our stations. 

And, as Mr. Daly mentioned, one of the 
major backfits was to increase the pressure in the 


emergency coolant injection system at Bruce "A". 
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Q. Yes. These were safety related 
backfits? 

A. That one was, yes. But there were 
other backfits associated with the upgrading of heavy 
water that was recovered in the station, for example, 
at Pickering "A". There was another non-safety related 
matter. 

Q. Mr. Daly, if you could look at page 
16 of Exhibit 572, that is the first page of 
Interrogatory 9.9.40. 

THE REGISTRAR: Give that the number .46. 

THE CHAIRMAN: 46. 

THE REGISTRAR: 46, yes. 

-=-EXHPBITONO 28520846727 Interrogatory )Now19n9.40. 

THE CHAIRMAN: Thank you. 

MR. R. WATSON: And, MreecChairmany (11 
just be referring to the response. You will note that 
there are two attachments associated with the 
interrogatory which I have not produced. 

And, again, if the panel feels that they 
are valuable in assisting them in the questions, I 
certainly have no objection to them being produced. 

Q. If you look at the fifth paragraph 
starting with the words: "With regard to...", Mr. 


Daly, the sentence reads: 
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With regard to the design of ere 
powerhouse to improve the protection of 
safety related equipment and the design 
for optimum human performance. 

If I could just stop there. Looking at 
those two programs, the protection of safety related 
equipment and (2), the design for optimum human 
performance, it seems to me that those could be 
candidates for backfitting. 

I'm not saying that you have the studies 
right now to say that they are technically and 
economically feasible, but it seems to me that they 
could be candidates for backfitting; is that fair? 

MR. DALY: A. That's correct, and there 
has been some backfitting done on protection of safety 
related equipment in the powerhouse. 

Q. Okay. Now, the sentence continues: 

Further clarification of these 
issues had been sought through technical 
discussions with the AECB but they were 
terminated as a result of the moratorium 
on CANDU "A". 

I have a couple of questions on the rest 
of the sentence, Mr. Daly, but first of all, could you 


direct me to where I could get some more information on 
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these two programs; are they included in an 
interrogatory somewhere, is there some documentation 
which describes them? 

MR. PENN: A. Well, maybe I can help 
you. Certainly, as program manager responsible for 
CANDU "A" before it was terminated, I had meetings with 
the AECB on the subject of the design of the powerhouse 
and to try and gain an understanding of their views on 
optimum human performance. 

Now, I don't recall anywhere in the 
interrogatory process documents on these two subjects 
being provided and, in fact, our discussions with the 
AECB, as far as I was concerned, were preliminary, we 
were in the early stages of the aserhetsse phase of 
CANDU "A" when it was halted. 

So as far as I know, there has been no 
reports produced on that subject with regards to new 
nuclear stations. | 

Q. Okay. Just so that I am not at a 
loss here, Mr. Penn, I understand that you had 
discussions with AECB. The particular focus of this 
question is whether Hydro has any studies, reports, 
documentation with respect to the two items that are 
mentioned here, the protection of safety related 


equipment, No. 1; and the design for optimum human 
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health performance, No. 2. 

Is there anything that you can provide to 
me which would give me more information on those two 
programs, and if there is no document, could I have an 
undertaking for you to provide me with a brief 
explanation of what these are about? 

MR. KING: A. Could I get some 
clarification here. The interrogatory is referring to 
any programs with respect to a new CANDU station, so 
you would like information regarding any activities on 
these two issues here with respect to any new CANDU 
station? 

Q. Well, that's the primary focus ‘of 
this question, Mr. King, and of course I am concerned, 
as I am sure you are aware, about whether these 
programs could have been backfit to some of the other 
stations. 

If there are other documents which refer 
to these programs with respect to the existing 
stations, I would be interested in those as well. 

A. Because in the response to the 
Interrogatory No. 9.9.40, we gave two letters, one from 
the president of the Control Board to our president, 
Mr. Franklin, and then there was a letter in response 


from Mr. Nittenberg to the president of the Control 
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Board; correct? 

Q. Yes. 

A. And really it's Mr. Levesque, the 
president of the Control Board, he introduces the 
subject with respect to new plants of this: 

Design of the powerhouse to improve 
the protection for safety critical 
equipment and the design of optimum human 
performance. 

Q. 1.9¥es. 

A. So this is where... 

Q. I understand that, Mr. King. I know 
the issue was raised, I know the issue apparently was 
discussed, I just want some understanding of what the 
issue is. I would like some documents, whatever you 
have, that describe these two issues. 

A. Okay. 

MR. B. CAMPBELL: Well, you have asked 
for an undertaking that either we produce documentation 
Or provide a brief description, and we will take that 
undertaking. 

MR. R. WATSON: That's fine, Mr. 
Chairman. 

THE CHAIRMAN: Make that an undertaking. 


THE REGISTRAR: 532.4 Mr. Chairman. 
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THE CHAIRMAN: Thank you. 

---UNDERTAKING NO. 532.4: Ontario Hydro undertakes to 
provide either brief explanation 
Or documentation re: programs 
described in Interrogatory 9.9.40 

MR. R. WATSON: Mr. Chairman, I note the 
time but I am almost finished. 

THE CHAIRMAN: That's all right. 

MR. R. WATSON: Q. We note from this 
interrogatory, panel, that these two programs were 
terminated as a result of the Moratorium on CANDU "A", 
You have vidio tea they were potential candidates for 
backfitting. 

Can you tell us if there are any other 
programs, studies, anything that might have an impact 
on backfitting or life extension or any related topics 
that were affected by the moratorium, any additional 
ones besides the ones that are mentioned here: and, if 
not, could you provide an undertaking? 

MR. KING: A. These programs here were 
terminated as diners ule of the moratorium on CANDU "A" 
and I believe your question here suggests that they 
were terminated on other stations as well, maybe I 
missed that, but that's not the case, because... 

Q. What I'm suggesting -- 


THE CHAIRMAN: Wait a minute. Let Mr. 
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King finish. Go ahead, please. 
MR. R. WATSON: Q. Please go ahead. 
MR. KING: A. Because they are, for the 


first one, safety related equipment in the powerhouse, 


well, all of our stations -- well, Pickering, Bruce and 


Darlington are all -- sorry, Pickering or Bruce, it was 
in the original design of Darlington, but the Pickering 
and Bruce stations have had backfits in the powerhouse 
area with respect to the concerns that were in the AECB 
letter, and that is why I take it that the president of 
the AECB brought it up with respect to future plants 
because we have already gone through and committed, and 
I think in the majority of cases, already installed 
those backfits in Bruce and Pickering. 

Q. My question to you was: We have been 
talking about the safety related equipment, the design 
for optimum human performance, and you have given us an 
undertaking that you are going to provide information, 
and you have given us other information in your 
evidence. 

My question is: Are there any other 
programs, any other initiatives, anything which was 
affected by the moratorium which might be a possible 
candidate for backfitting and might be related to life 


extension? 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 22435 
Penn, Daly,King 
cr ex (R. Watson) 


MR. PENN: A. I think the answer to that 
is no. The only thing that was affected by the 
moratorium was that we were requested by the government 
not to proceed with further studies on CANDU "A" or any 
other new nuclear station until such time as the 
moratorium were lifted, and it didn't have any effect 
on backfits or capital modifications of ane of our 
other stations at all. 

Q. But, Mr. Penn, we have seen here that 
the moratorium on CANDU "A" had an impact on certain 
programs which were being considered for CANDU "A", 
these programs had the potential to be backfit. 

My question to you is: Did the 
moratorium on CANDU "A" affect any other programs 
besides the ones that we have dealt with? 

THE CHAIRMAN: I think he answered the 
question and said no. 

MR. B. CAMPBELL: He answered this. 

THE CHAIRMAN: He answered the question 
and said no. 

MR. R. WATSON: With respect, Mr. 
Chairman, I think he answered the question by saying 
the moratorium affected CANDU "A" and-- 

MR. B. CAMPBELL: And did not affect... 


MR. R. WATSON: --did not affect the 
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operating stations. 

THE CHAIRMAN: That's right. 

MR. R. WATSON: My question is, these 
specific projects that I was referring to are 
encompassed in CANDU "A". 

THE CHAIRMAN: But Mr. King answered 
about those specific projects. 

MR. KING: These two examples have no 
potential for backfit to the existing stations because 
they have already been backfit to the existing 
stations. 

MR. R. WATSON: Right. And, Mr. 
Chairman, if this is the evidence, then this is the end 
of my cross-examination. 

| Q. As I understand it - and, Mr. Penn, 


please correct me if I'm wrong - aside from these two 


programs there were no other programs associated with 


CANDU "A" which were affected by the moratorium, and 
when I'm talking about programs, I'm talking about 
those that had the potential for backfitting. 

MR. PENN: A. The answer is no. There's 
no other. 

MR. R. WATSON: Thank you. Those are my 
questions, Mr. Chairman. 


THE CHAIRMAN: Thank you, Mr. Watson. 
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[U3 5aamen 

THE CHAIRMAN: We will take a break now, 
and then you are ready to start again, Mr. Bullock, 
after the break? 

MR. BULLOCK: I am, Sir. 

THE CHAIRMAN: Thank you. 

THE REGISTRAR: Please come to order. 
This hearing will take a 15-minute recess. 

---Recess at 11:37 a.m. 
---On resuming at 11:58 a.m. 

THE REGISTRAR: Please come to order. 
This hearing is again in session. Please be seated. 

THE CHAIRMAN: Mr. Bullock? 

MR. BULLOCK: Mr. Chairman, just with 
respect to scheduling, I spoke to my friend, Mr. 
Rodger, over the weekend, and he advises me that he 
will not have any questions for this panel, and I hope, 
Sir, to be done either by the end of today or perhaps 
into the first hour or so tomorrow just for my friends 
who are considering their cross-examinations. 

THE CHAIRMAN: Mr. Poch, are you next? 

MR. D. POCH: I am next, sir, and ready 
to go with a half hour's notice. 

THE CHAIRMAN: Thank you. 


MR. BULLOCK: Mr. Rodger extends his 
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apologies, sir. He would have been here in person, but 
he had another hearing that he had to make -- 

THE CHAIRMAN: He has already informed 
the coordinators that this was so, so it doesn't come 
as a surprise. 

MR. BULLOCK: Very good. Very good. 
CROSS-EXAMINATION BY MR. BULLOCK (Cont'd): 

Q. Mr. Daly, on Thursday afternoon you 
will recall that I was asking you some questions about 
the relationship between OM&A budget restraints in the 
early 1980s ae increased power purchases, TRDOL LS ell 
the late 1980s and 1990, and there was some confusion 
at the end of Thursday about some answers respecting 
that relationship. 

So, sir, if I could I would like, please, 
to take to you Volume 127 in Thursday's transcript, 
page 22335 starting at line 5, and my queceeon to you 
on Thursday was: 

Would it be fair to say that 
particularly with reference to 1990, but 
perhaps during the late 1980s as well, 
did the budget restraints shown on page 
70 of Exhibit 519 for OM&A, did those 
contribute to those large imports? 


And your answer was: 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 22439 
Penn,Daly,King 
cr ex (Bullock) 


I would say they contributed 
partially. 

And you then went on to explain your discussions with 
Mr. Heintzman, and you concluded your answer By saying: 

So it would not be fair to attribute 
all of these imports to reduced OM&A. It 
would certainly be one factor, however. 

And I asked you: 

A fairly significant factor, would you 

say? 
And you said: 

I would say significant but more the 
sort of 20, 30 per cent level, not sort 
of more than 50 per cent. 

Having reviewed those answers today, sir, 
speaking generally do you stand by those answers that 
you gave at that time? 

MR. B. CAMPBELL: Just a minute, Mr. 
Chairman. 

If my friend is going to draw Sercnisee 
to the transcript I think in fairness he needs to 
continue on at 22339 and following where this topic was 
gone into-- 

MR. BULLOCK: By all means, Mr. eenchelte 


MR. B. CAMPBELL: --in some greater 
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detail, and he talked about -- 

MR. BULLOCK: By all means, Mr. Campbell. 

ME. bs COMPBELD: ¢—— DottomiVol: 22339% 

MR. BULLOCK: I had spoken to the witness 
in advance, Mr. Chairman, about the issue, and I had 
hoped that we might be able to shorten the question, 
but I am happy to take you to the other Tee 

They are pages, sir, starting at page 
22339 and over to 22340 of Volume 127. Those are the 
questions that my friend is referring to, starting at 
line 25 on page 22339. 

THE CHAIRMAN: All right. 

MR. BULLOCK: Q. Do you have those? 

MR. DALY: A. Yes, I have all of those, 
yes. 

Q. Very good, sir. Could I take you 
back to page 22335? 

A. Right. 

Q. And I was asking you if you stood by 
those answers on page 22335. 

A. Yes, I stand by those answer. I 
would particularly point to line 15 there, and perhaps 
I could read the whole sentence? 

Q. By all means. 


A. As I mentioned earlier, richank.an 
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discussing it with Mr. Heintzman we Feet 

that OM&A restraints have had a negative 

impact on nuclear performance since about 

1982/83 until the late 80s certainly. 

And then the subsequent paragraphs that 
Mr. Campbell has referred to, I think my basic point 
there was that 1990 was a rather unusual year, unusual 
in the amount of power purchases, and it was also a 
year where we were already a couple of years into the 
nuclear hiring program. So I didn't feel the 
application of the factors we had discussed was 
particularly appropriate for 1990. It was more 
appropriate for the earlier years. 

Q. But would you certainly agree that 
there is a connection between the increased purchases, 
the increased imports, and the budget restraints, the 
OM&A budget restraints in the early 1980s; you would 
agree there is that relationship? 

A. In the early 80s the OM&A was one of 
a number of factors which led to our performance haane 
poorer than we had hoped, and that in turn led to more 
imports than we would have desired, yes. 

Q. And so the imports cost, the cost of 
the purchases is really attributable, if you will, in 


some sense to the OM&A budget restraints? That is my 
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understanding; is that correct? 

A. It is partially attributable. It is 
rather difficult to put a precise figure on it because 
there are many factors at work at the same time. We 
mentioned the retubing factor, having to remove 
Pickering 1 and 2 from service, and that was certainly 
the major factor. We were commissioning a number of 
other units at the time. 

So there were a number of other factors, 
but certainly in our opinion the OMS&A restraints were 
one of those factors. 

Q. All right. And that is perhaps a 
cost of those budget restraints that might not be 
readily apparent unless the question was gotten into; 
is that fair? 

A. Yes. You have to look at what caused 
the incapability in a particular year. Some of the 
incapability we have experienced was clearly not 
related to OM&A restraints. Other incapability we have 
experienced was certainly more clearly related to the 
restraints. 

Q. Thank you, very much. 

Mr. Penn, if I could take you, please, to 
the correction that you made on the record this morning 


I must say I had some trouble with the clarification. 
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I thought I understood your initial answer, and I ama 
little bit confused now. 

So perhaps I could take you again to 
Volume 127, page 22360, commencing at line 19. This is 
the discussion about the $3.3 billion figure? 

MR. PENN: A. Yes? 

Q. It is relating to the Darlington cost 
overruns, if we can use that term. 

Perhaps I could just ask you this, Mr. 
Penn. If there had been no delays in bringing 
Darlington on line, if there had been no delays at all, 
what would have been the cost saving, the total cost 
saving? 

A. Well, it is a matter that I am not 
readily able to answer today, and to allow your 
understanding of the difficulty that the planned 
scheduled delays as shown in the Exhibit 539-- 

Q. Yes? 

A. --in Appendix 2 spanned a period of 
time from 1979 through to 1986, as we discussed last 
Thursday. 

And if they hadn't happened, then you 
have to consider what the implications of them 
happening were and then be able to value what these 


implications are so that you can subtract them from the 
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cost. 

And just to give you a feel of the nature 
of those implications these planned schedule changes 
caused: one, disruption in the planned mobilization of 
the construction and design work force; two, they 
caused loss of productivity in the human resources that 
were in place at the start of each of those changes. 

Q. Because it is always less costly to 
proceed without interruption; isn't that right? 

A. Quite so. A third point is that it 
reduced continuity between the Bruce "B" project and 
Darlington, the continuity in flow of information and 
utilization of forces as they became available. 

Fourth, it caused disruption and 
interruption of the major equipment orders which were 
placed in 1979 for such things as the calandria, the 
steam eee eee the steam turbines, the generator, the 
steam generators-- 

Q. Now, Mr. Penn, I wouldn't want to 
interruptsyour Liiwous— 

Ato) Sand thelike’. 

Oe ee to consider, but what I was 
really getting at ate the dollar figure, and I think 
you have said that it is a difficult one to calculate a 


precise figure for; is that right? 
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A. Yes, and I don't have it with me 
today. 

Q. Could we agree that it would have 
been several billion dollars? 

A. Well, we can certainly agree that it 
is a substantial amount of money. Whether it is 
several billion dollars I am not in a position to 
confirm. I would be surprised if it is several, like 
three or more. 

Q. Would it have been between one and 
three billion dollars? 

A. I really can't tell you. This is a 
Matter that may be possible to evaluate but I just got 
through four points and there are at least another four 
problems in doing this, and it is very difficult for me 
on this witness stand to hazard a guess at something 
that I don't have in front of me. 

Q. Would you like the opportunity to do 
that calculation and reflect upon it? 

THE CHAIRMAN: I take it you are not 
asking for a fine-tuned calculation; you are asking for 
a ballpark figure. Is that right? 

MR. BULLOCK: Precisely, Mr. Chairman. I 
thought I had the answer, 3.3 billion, and I am now 


told that I don't, and I would like to know what the 
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number is. 

MR. B. CAMPBELL: Your question wasn't 
about, the 3.3 billion... Lethink. that, ist part! ofthe 
problem here. 3.3 was purely related to the interest 
expense. 

We know what the increased interest 
expense was, and, as Mr. Penn pointed out this morning, 
the increased interest expense related to all of the 
reasons for scheduled delay, not just the planned ones. 
That was as he pointed out this morning. 

But this question goes far beyond the 
question of interest expense. 

MR. BULLOCK: I think if we look at the 
transcript o-— 

THE CHAIRMAN: Just a moment. Let me 
just get up to speed. 

There are two kinds of delays. One is 
called planned scheduled delay and the other is called 
scheduled slippage. 

MR. BULLOCK: Quite so. 

THE CHAIRMAN: Now, do you mean both of 
those or just one of those? 

MR. BULLOCK: I would like both, sir. 

THE CHAIRMAN: So your question about the 


cost implications of the delays cover both those kinds 
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of delays? 

MR. BULLOCK: Well, sir, there must be a 
total cost involved with all of the delays. 

THE CHAIRMAN: Right. Okay. 

MR. BULLOCK: Then there must be, I would 
submit to you, a cost involved with the planned delays. 
And I can appreciate that there may be some judgment 
applied in apportioning those. 

THE CHAIRMAN: But your initial question 
is the comprehensive figure; is that correct? 

MR. BULLOCK: Yes, sir. And then, my 
next question is: Is Mr. Penn able to or would he be 
kind enough to apportion it between the planned and 
what I would call the unplanned delays, and I think 
that flows very -- 

THE CHAIRMAN: Let's take it one thing at 
a time. 

MR. BULLOCK: Yes, sir. 

THE CHAIRMAN: We are still on the first 
one. 

I take it that you would agree that there 
was some cost involved? 

MR. PENN: Oh, very definitely, sir, Mr. 
Chairman. 


There is no problem, and we have already 
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stated what the total interest due to delays -- there 
was interest due to other reasons as well, but due to 
total scheduled delays, planned and slippage, is 
because relative to the definitive estimate you know 
what the total cash flow is through the total project 
so that you can readily calculate that number. 

What I thought Mr. Bullock was asking me 
was: What would the cost of Darlington have been if 
there hadn't been any planned delays? And that is a 
much different type of question because you are trying 
to evaluate what the cost would be, as I mentioned 
before, in having to renegotiate contracts. 

THE CHAIRMAN: I appreciate how extremely 
difficult that would be to do in any precise way, and I 
guess I just was interested to know whether there had 
been done or whether you would have any views, I mean 
in the range of billions of dollars, of what we are 
talking about. 

MR. PENN: I believe, and obviously I was 
aware of this type of question coming up on Thursday, 
and my advice I received about whether we can do that 
is that yes, we may, but it could take us a week to do 
at. 

THE CHAIRMAN: Even to get a ballpark 


figure? 
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MR. BULLOCK: Order of magnitude is what 
I am looking for. | 

MR. PENN: Well, we assume that the 
ballpark figure has to -- 

THE CHAIRMAN: This being opening day I 
suppose it iS appropriate to be talking about ballpark 
figures. [Laughter] 

MR. BULLOCK: And let us not miss Mr. 
Asimov's passing as well, Mr. Chairman. 

MR. PENN: I was in touch with Darlington 
project this weekend, and they did say that they could 
attempt to do that. I was advised that it may take up 
to a week. 

THE CHAIRMAN: All right. Well, there we 
are, Mr. Bullock. 

MR. BULLOCK: Q. Well, just so I am 
clear then, Mr. Penn, I think your evidence is that if 
there had been no delays the total cost savings would 
have been at least the interest component, so it would 
have been at least $3.3 billion; is that correct? 

MR... PENN 3) Asvs) That:’s correct. 

Q. And when we then start to talk 
abouc. <== 

A. that isa@foraittheitotal -- 


Q. I understand. And when we then start 
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to talk about apportioning what was attributable to 
planned delays and what was attributable to slippage, 
that calculation would take, even to get a ballpark 
figure, about a week. Is that where we are at? 

A. I think that is where we are at. I 
mean, obviously we can try harder. 

MR. BULLOCK: I guess I would like to 
know, Mr. Chairman, again, we are talking orders of 
magnitude here. I certainly don't expect Mr. Penn or 
his team to try to come up with a figure to the closest 
million dollars, but I think it is important for this 
Board and for the public to know in orders of magnitude 
what was attributable to the planned delays; in other 
words, the decisions beyond the control of the CANDU 
"A" team -- or the Darlington team, I'm sorry. 

MR. B. CAMPBELL: Mr. Chairman, I would 
like, rather than undertake what -- given the nature of 
the kinds of things that Mr. Penn was listing out, 
there are clear -- I mean, the amount of judgment that 
would have to go into making those apportionments to me 
would make the figure highly suspect in any event. 

What I would like to suggest to my friend 
is that what is before the Board is a much more useful 
figure, and that is Ontario Hydro's cost estimate for 


the CANDU "A" project which takes into account both the 
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Darlington experience and says what we have learned 
from that experience is this and we believe we can now 
build a CANDU "A" station for this much money. And 
there iS an enormous amount of information on that. 

MR. BULLOCK: It is already in evidence, 
and that I didn't particularly want to rehash. 

| MR. B. CAMPBELL: Well, I am just 

Suggesting, Mr. Chairman, that that surely in terms of 
any figure as to the overall effect of the lessons 
learned from Darlington delays it seems to me that that 
is the body of information that is reliable as opposed 
a trying to make these apportionment judgments, and it 
reflects the actual experience at Darlington and the 
judgment as to the extent to which it would be 
applicable to any future station, which in my 
Submission is the relevant question for this Board, not 
the question that my friend has asked. 
(lize WGe..meel 

THE CHAIRMAN: I thought I heard Mr. Penn 
say that he could come up with a figure but it would 
take about a Geaks 

And that is the figure you would like to 
have, I take it? 

MR. BULLOCK: Yes. 


THE CHAIRMAN: Perhaps you should 
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articulate it specifically so that there's no 
misunderstanding about what it is that is being asked 
for and what Mr. Penn understands he can provide. 

MR. BULLOCK: Certainly. 

Q. What I would like to know, Mr. Penn, 
is if pnereenad been no delays in bringing Darlington 
on-line, we know there would have been a certain cost 
saving and we know that that would have been more than 
Or at least $3.3 billion; correct? 

MR. PENN: A. Correct. 

Q. And what I would then like you to do 
is, I would like you to take that cost saving and 
apportion it as to what is attributable to planned 
delays and what is attributable to other delays; in 
other words, so we know what the cost -- 

THE CHAIRMAN: Just before we get to the 
apportion, what is it that he is taking to apportion? - 

MR. BULLOCK: He is taking the total cost 
savings that there would have been had Darlington been 
brought on line without delay - and we know, Mr. 
Chairman, that that is $3.3 billion or more - and he 
is then apportioning that between planned delays and 
other delays, be they scheduled slippage or whatever. 

THE CHAIRMAN: Well -- 


MR. BULLOCK: So that we know, sir, the 
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costus= 

THE CHAIRMAN: Well just a moment, hold 
it. They have analyzed this as planned scheduled 
changes and scheduled slippage, two categories only. 
Are you suggesting there is a third category? 
| MR. BULLOCK: No, sir. I'm suggesting 
that there may be a third category that you and I don't 
know about and, if there is, I'm happy to have Mr. Penn 
simply lump it all together in the other delay 
category. 

THE CHAIRMAN: Now, is that possible to 
do or do you know? | 

MR. PENN: I'm afraid, Mr. Chairman, I'm 
having difficulty understanding. There certainly 
aren't any other delays. 

MR. BULLOCK: That's fine. 

MR. PENN: That I'm aware of, and I don't 
quite know what I'm apportioning to what, I'm afraid. 

MR. BULLOCK: What I would like to -- 

MR. PENN: When I have come up with these 
numbers, if I can. 

MR. BULLOCK: Q. Mr. Penn, we know that 
if Darlington had been brought on line without delay, 
we know that there would have been a cost saving of at 


least $3.3 billion; correct? 
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MR. PENN: A. In interest, correct. 

Q. And there may have been other savings 
as well. 

A. I think that's totally speculative. 

I don't know. 

Q. In any event, what I am trying to. 
ascertain is what percentage of that $3.3 billion 
saving can be attributed to the delays caused by 
planned delays? 

A. Yes, I understand that. 

Q. Right. That's the figure I'm getting 
at. Is it half, is it three quarters, what is it? 

I understood your evidence to be that it 
would take a week to determine that figure, even ina 
gross way. 

A. Well, assuming we can do ity;tandva 
hadn't finished my long list of reasons for the 
difficulty and, if I may, I would just like to complete 
them. 

I talked about the disruption and 
interruption of the major equipment orders in 1979. 
Subsequent to that we renegotiated and took contract 
penalties on certain items. The borrowing levels of 
money and the interest payments over the years would 


have a part to play in coming up with this. 
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In essence, because of the delay, we 
pushed dollars of the year expenditures spent into the 
future, into different escalation situations. 

One final point which would be very 
difficult to assign is that because the project took a 
long time from conception in 1975 to now, there were 
considerable regulatory changes over those many years 
which caused rework and changes to the design, so that 
if we hadn't had those planned changes in delays in the 
early going, then we may have been operating under a 
different regulatory circumstance, and that would be 
very difficult for us to evaluate from a financial 
point of view. 

So having made all those 
qualifications -- 

MR. BULLOCK: Mr. Chairman, the reason I 
posed the question and the reason I think the 
information is important to the Board is it's one thing 
to say it will be less costly if we proceed without 
interruption, it's another thing to have a sense of the 
absolute dollars that one is talking about when one is 
talking about proceeding with interruptions or without 
interruptions. 

That is why I posed the question, sir, 


and I can appreciate certainly from Mr. Penn's 
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description that -- 

THE CHAIRMAN: It's an extremely 
difficult calculation to make because of the number of 
variables. 

MR. BULLOCK: Then I am in your hands, 
Mr. Chairman. 

MR. B. CAMPBELL: Mr. Chairman, before 
you make any determination -- 

THE CHAIRMAN: Just let me finish my 
thought so I don't forget. 

I would have thought that pers would be 
some kind of rough estimate that Ontario Hydro would 
have as to what the Darlington program had cost or 
might have cost without delays. 

I don't know, perhaps there isn't, but I 
would have thought they might have made that kind of a 
calculation. 

MR. B. CAMPBELL: Mr. Chairman, I think 
that takes me back to the point that I was making 
before. A CANDU "A" was intended to be a Darlington 
type plant and all of the experience of Darlington 
including regulatory change, all of those matters, for 
a project of a Darlington type plant that was commenced 
and carried chrouse with cost and schedule improvements 


that have been studied as a result of the Darlington 
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experience are reflected in the cost estimates that are 
before you on CANDU "A". 

And, in my submission, the best answer 
that can be provided to my friend is to compare the 
CANDU "A" estimates with the Darlington actuals, and it 
will then be clear to him that without delays, in light 
of the decisions that are in front of this Board, that 
that is the relevant comparison. 

I am extremely reluctant to commit the 
Darlington project members to doing this kind of 
analysis when they are in the middle of a program of 
trying to bring that facility into service that is 
occupying 100 per cent of their attention. 

And, in my submission, given the 
qualifications that Mr. Penn had mentioned, even if it 
was done and a week of their time was spent on it, 
which would necessarily involve the project manager 
there, that it would give you a far less useful answer 
than the one that is already before you by way of the 
CANDU "A" estimates which have taken all this into 
account. 

THE CHAIRMAN: Are you saying it's just 
as simple as. taking the Darlington actual costs and 
subtracting the CANDU "A" and the result is the answer 


to the question that Mr. Bullock wants answered? 
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MR. B. CAMPBELL: In the same net present 
value. 

THE CHAIRMAN: Is that what you are 
saying? 

MR. B. CAMPBELL: That's exactly what I'm 
saying. That that is Hydro's current view as to what 
it would cost to build a station of the Darlington 
type. 

THE CHAIRMAN: All right, all right. 

MR. B. CAMPBELL: That's what CANDU "A" 
was. 

THE CHAIRMAN: Now, Ms. Patterson points 
out that that wouldn't break down the planned scheduled 
changes or the scheduled slippage changes. We would 
just have a ballpark figure for the whole thing. 

MR. B. CAMPBELL: That is's correct, you 
would have a figure that says: on this scheduled 
assumption, which is start work and proceed through 
without these kind of delays, here is the kind of cost 
that would occur and, no, it doesn't give you detail as 
between-- 

MR. BULLOCK: We know that number. 

MR. B. CAMPBELL: --planned scheduled 
change and scheduled slippage but, in my submission, 


given the qualifications that Mr. Penn has put around, 
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and the number of judgments that he has had to list as 
to what would have to be done doing that, it is a 
number that is, in my submission, neither as relevant 
nor in any way as useful to the Board as the CANDU "A" 
estimates which are a different way of coming at the 
same overall question. 

And, as I say, I am reluctant to commit 
the Darlington project to doing that calculation, given 
the effort they are trying to put into bringing this 
station on line. 

MR. BULLOCK: My submission, Mr. 
Chairman, would simply be the one that Ms. Patterson 
raised which is that we know what the global figure is, 
it's 3.3 billion or more, and my submission to you, 
Sir, would be that historic emperical data is always of 
more assistance or typically of more assistance to this 
Board than estimated information. 

THE CHAIRMAN: But if they say they can't 
do it, we just have to accept that; don't we, Mr. 
Bullock? 

MR. BULLOCK: But that's not what they 
have said, sir. I'm in your hands. 

THE CHAIRMAN: I think they have. I 
think that's what they said, for the eight or nine 


reasons that Mr. Penn has given he can't come up with 
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that figure. 

MR. BULLOCK: I think he said it's a 
complicated task and it will take a week. 

THE CHAIRMAN: No, no, that's not what he 
said would take a week. I think the thing that you are 
asking for is to try and somehow or other assess what 
the costs would have been if there hadn't been these 
delays and apportion it between the two types of 
delays. 

That's the thing that he said eight or 
nine things cause him problems, and he says he can't do 
1t.93S0.if he can't -do,it,+heican'tedo it*and that's 
the end of it. 

MR. BULLOCK: I don't believe that that's 
the case, sir. 

Q. Mr. Penn, I believe you said that 
that exercise would take about a week; did you not? 

MR. PENN: A. I think I said - and I 
would have to look at the transcript - that it would be 
very difficult to do this because of those reasons that 
I gave. 

Q. And it would take about a week? 

A. And when I had consulted on this 
matter this weekend I was advised that if it could be 


done it would take up to a week. 
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If I didn't say that, that's what I meant 

to say. 
| MR. B. CAMPBELL: I'm sorry. 

MR. BULLOCK: Then it is not an 
impossible task, it would just take a while. There's 
the rub. It's not an impossible task, it would just 
take a while. I just don't want that point to be lost, 
Mr. Chairman. : 

And other than that, sir, I am in your 
hands. 

MR. B. CAMPBELL: I am sorry, Mr. 
Chairman. Just so that I'm making my submissions on a 
factual basis, Mr. Penn, is the week to come up with an 
estimate of that, bearing in mind the factors you 
listed, is that in relation only to the 3.3 billion 
interest figure, or is that overall project cost? 

MR. PENN: Well, it was my understanding 
what the question was -- 

MR. B. CAMPBELL: I'm sorry, Mr. Penn, I 
have to make some submissions on some basis here and I 
would just like to get on the record the factual basis 
on which I -- when you are talking about spending a 
week, are you talking about spending a week just to 
figure out the allocation of the 3.3 between the 


planned and the slippage, that is the interest figure, 
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Or are you talking about going through all of the 
project costs and allocating increased costs, planned 
slippage, is it that job that takes a week, because 
they are two different jobs as I understand them. 

You know, the total increase in costs or 
just the 3.3? 

MR. PENN: Well, to be quite clear, as I 
said earlier this morning, the 3.3 is the interest from 
the definitive estimate that was produced in 1981. Two 
of these delays occurred prior to that but were allowed 
fore in one definitive estimate. That's the first point 
to make. 

The second point is that clearly to be 
able to proportion the interest only for the two sets 
of planning periods would be easier than to assign the 
impact of the planned delays on the total project costs 
and I am doubtful, personally, that it can be done. 

MR. BULLOCK: That the latter can be 
done? 

MR. PENN: That the latter can be done. 

MR. BULLOCK: Q. Well, then let us do 
the former because we know that the latter must surely 
be a larger sum; isn't that right? 

THE CHAIRMAN: So we are just doing the 


interest; is that right? 
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MR. BULLOCK: If we are just doing the 
interest, Mr. Chairman, it seems to me that when we 
talk about the total cost it must surely be a larger 
sum. 

O./ easn"tt:thatoiraght,. Mr. Penn? 

MR. PENN: A. Well, it's indeterminate 
at the moment, Mr. Bullock. I really eae give a 
comment on that. 

THE CHAIRMAN: There could be offsets. 

MR. B. CAMPBELL: There are advances as 
well, Mr. Chairman. 

THE CHAIRMAN: There could be offsets. 

MR. BULLOCK: And there is why the 
question that I posed is the important one. 

THE CHAIRMAN: You've got the whole 
problem of rates, you have got timing. I think it's a 
very, very complex question. 

MR. BULLOCK: Well then, I'm in your 
hands, Mr. Chairman. I think it's an important 
question -- | 

THE CHAIRMAN: Well, that is what I am 
trying to wrestle with now that we have got this, why 
is it important. Of course the cost of nuclear 
generation is an important issue, but whether the 


historical costs at Darlington - they will certainly 
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also be of great interest I am sure, but whether this 
particular breakdown will help us, I'm just not sure 
and I haven't thought it all through to be truthful 
with you. 

MR. BULLOCK: Perhaps the Board could 
take it under advisement over the lunch break or 
whatever, and I'm happy to move on, ue Chairman. 

I was content with the answers we had on 
the record at the end of Thursday and the only reason 
had gotten into this was because of the clarification 
that was raised this morning that seemed to detract 
from the answers on the record. 

And I'm happy, sir, perhaps -- 

THE CHAIRMAN: Well, perhaps we can 
unravel it. Perhaps the parties can unravel it. If 
they can't-- 

MR. BULLOCK: I'll be happy to speak to 
my friends at lunch. 

THE CHAIRMAN: --we will have a look at 
it over the lunch hour and see what we will do after 
lunch. 

But let's go on to something else. 

MR. BULLOCK: Certainly, sir. 

Perhaps we could move to the CNA 


interrogatory brief, Mr. Chairman, and I provided Mr. 
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Lucas with copies for the Board and I believe the 
gentlemen of the panel and my friend has copies of 
that. 

I would like to deal first with what I 
would -- 

THE REGISTRAR: Which one are you 
referring ee please? 

MR. BULLOCK: The interrogatories brief, 
Mr. Lucas, the bound volume. 

THE REGISTRAR: The Board has it, thank 
you. 

MR. BULLOCK: Very good. And I would 
like to deal, Mr. Chairman, first of all with -- 

THE CHAIRMAN: There's nothing in here 
but interrogatories, as I understand it; is that right. 

MR. BULLOCK: That's correct, Mr. 
Chairman. I would like to deal with, sir, what I would 
call the supplementary Panel 9 reports and those can be 
found, sir, at tab 2 which is Interrogatory No. 9.44.2 
which has already received a Panel 9, 520 ee its 
B20 29. 

Tf. weaflip,.Mr.sChaizman, to tab 3, 
interrogatory 9.44.3, you'll see, sir, it just is a 
question of timing. The first question asks about 


studies undertaken and not yet completed, and 
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interrogatory 9.44.3 at tab 3 talks about studies that 
are contemplated. 

THE REGISTRAR: That is given the number 
520.47. 

---EXHIBIT 520.47: Interrogatory No. 9.44.3. 

MR. BULLOCK: Thank you, Mr. Lucas. 
Caused. And perhaps through you, Mr. Penn -- I propose 
to deal with both together, Mr. Chairman. 

Q. Through you, Mr. Penn, I take it that 
the information that has been provided in answer to 
Interrogatory 9.44.2 is information that can be relied 
upon by the Board; is that correct? 

MR. PENN: A. That's correct. 

Q. These are reports that have been 
prepared by Ontario Hydro and they are current as of 
today; is that correct? 

Aa (Thats *cor rect. 

Q. And what's referred to are three, 
what I have called supplementary Panel 9 reports. The 
firsthis Exhabues0y> cerrect?”™ It"s*the answer, sir, 
to Interrogatory 9.44.2. 

A. I believe that is the number, yes. 

Q. I believe piece ue on Exhibit 507 was 
February 25th of 1992; is that correct? 


A. Subject to check, I will accept that, 
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yes. 

Q. I am looking at the cover and I 
believe. 

DR. WHILLANS: A. That's the date on my 
copy. 


Q. Can I ask you, Mr. Penn, when the 


information in that report was provided to the team 


preparing the update, if you know? 


MR. PENN: A. Just so that I'm not 


confused, Mr. Bullock, are we talking about the 


preliminary nuclear options review? 


Oi.gNo;eSsir: 


A. Or are we talking about the cost 


update for the future 4 by 881? 


Q. We are not talking about that either. 


A. Ah. 


Q. We are talking about Exhibit 507. 


A. Well, that's helped me a great deal. 


Oey Exhibit) 507. 

A. Thank you. I have that now, 
you. 

Q. Very good. The answer to 
interrogatory 9.44.2 refers to three studies, 
is Exhibit 507. 


A. You are quite right. 
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O.neThe second: rs) = 

A. I am up to speed now. 

Q. Okay. And my question, sir, was the 
date is February 25th, 1992. 

A. Yes. 

Q. On Exhibit 507; correct? 

A. waves. 

Q. And my question to you was: Do you 
know or does any member of the panel know when the 
information in that report was provided to the team 
preparing the update, Exhibit 452? 

: A. Well, the people associated with the 
team, particularly Mr. Brian Dalziel and Mr. Ken 


Snelson were involved in the preparation of this 


document, or at least its discussion. 


abe2 237 paeme | 
| Q. So they certainly had the information 

in advance of preparation of Exhibit 452? 

A. They had an understanding of the 
nature of information that would be in 507. 

Ove (a raeght. 

A. 507 was prepared through a series of 
series of draft documents that culminated in the final 
document which was published on February the 25th. 


Q. So they probably had an earlier 
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draft; is that right? 

A. They probably did. 

Q. All sright. Can we move on, then, to 
the ONCI update, which is attached as an answer to 
Interrogatory No. 9.44.2? 

A. Yes. 

Q. The date on that document is 
February, 1992? 

A. That's correct. 

Q. So that is current as of today and 
the Board can rely upon the information in that 
document? 

Ka: They can. 

Q. When was that document provided to 
the Update team? 

A. Well, it was again similar. The 
staff in system planning division actually produced the 
levelized unit energy costs that are shown in the table 
1 so that they were aware of this information certainly 
in the period of December, January, February. 

Q. Well, the Update was issued January 
15th, 1992, so are you telling us that they would have 
had the information before the drafting of that 
document? 


A. The people who calculated the 
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levelized Wee energy cost were members of the System 
Planning Division, who in turn were party to the 
Update. 

Q. Right. So who were the authors, 
then, of the ONCI cost update? 

A. The author of this is a gentleman 
named Mr. Jay Huterer, who reports to me. 

Q. Very good. And you would have 
reviewed the final draft? 

A ShWes;uivdid. 

Q. And can we move on then to the 
Nuclear Options-Preliminary Review document, which is 
the third, what I have called supplementary Panel 9 
report? 

A. Yes. 

Q. When was it prepared, Mr. Penn? 

THE CHAIRMAN: Is it part of the material 
that we have? 

MR..> BULLOCKS) Sit! Us, sir. It is? at? ttab 
2,ite tsxthe: Last: document. invtab® 2.2/1" vs Pathe: a 
lengthy document. 

THE CHAIRMAN: Oh, I see. 

MR. BULLOCK: Unfortunately, the pages 
are not numbered, sir. This is what the first page 


looks like. It is entitled at the top Nuclear 
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Options-Preliminary Review. 

THE CHAIRMAN: And has it been filed 
before? 

MR. BULLOCK: It has, sir, under number 
520.29. 

THE CHAIRMAN: Okay. 

MR. BULLOCK: It was referred to earlier 
by Mr. Heintzman. 

MR. PENN: And I referred to it in my 
direct evidence. 

MR. BULLOCK: I believe that's so. 

MR. PENN: Yes. | 

MR. BULLOCK: Q. The date, sir, that it 
was prepared? 

MR. PENN: A. Well, this report was 
based upon information that we collected during the 
period of about September to the mid/end November, and 
there were several versions, draft versions again of 
this report, and it was finalized relatively recently. 
I don't have the cover sheet in your bound volume, so 
Ties 

Q. Nor did I receive one. 

A. So I can't tell you the exact date at 
which this was sent as an interrogatory response 


actually. 
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Q. Well, that date we do know. If we 
look at the sheet that accompanies Interrogatory 
9.44.2, the date answered indicates, I believe, March 
13th, 1992. That was the date that it was provided. I 
am more interested in the date of issue or the date of 
preparation. 

I am happy to have Mr. Penn check over 
lunch, Mr. Chairman. 

A. Well, I think I have answered the 
question, that the actual date on which this was issued 
was in response to that interrogatory. 

Q. So it was prepared -- 

A. But it was in various forms because 
it was based on information that we gathered in 1991 
prior to that and was serine to the people involved 
in the Update Plan of Ontario Hydro. In fact, one of 
the members of the team, with myself and others, that 
put this together comes from system planning division. 

Q. So could you tell us who the authors 
of the Nuclear Options Preliminary Review are? 

A. Yes. They would be Mr. Jay McConnach 
and myself. I think Mr. Daly had a part in it. 
Certainly -- who else? And other staff in my group 
from system planning. 


Q. The information in that review was 


Farr & Associates Reporting, Inc. 


24 


20 


Whillans,Johansen, 22473 


Penn,Daly,King 
cr ex (Bullock) 


provided, I believe you padi to the system planners 
preparing the Update in advance of the preparation of 
that document; correct? 

A. They were fully aware of it, yes. 

Q. So that would have been provided in 
the autumn of last year, 1991? 

A. Well, I don't remember, in the 
autumn, certainly. 

Part of the Update relates to the fact 
that the CANDU 6 is taken for illustrative purposes to 
be an option to consider in the Update, and the cost 
information involved in the Update is based on this 
study. 

Q. And now a matter of integration, Mr. 
Penn. Perhaps I could take you to Exhibit 3, chapter 
14, please. You will still need the interrogatory as 
well. All right? 

Perhaps I could take you to figures 14.2, 
page 14.8, if you could have a look at that figure. 
And also, Mr. Penn, just over a couple of pages, figure 
14.5 at page 14.12. 

Are there any errata, Mr. Campbell, for 
either of those figures? 

MR. B. CAMPBELL: I would have to check, 


Mr. Chairman. I don't keep it in my head. 
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MR. BULLOCK: Q. Do you have them, Mr. 
Penn? 

MR. PENN: A. Yes, I do. I am just 
trying to remind myself of the contents of them. Thank 
you. 

Q. Do you have them? Now, could I take 
you, please, to pages 6 and 9 of the Preliminary 


Review, tables 3.1 and 3.2, and again, just a matter of 


integration, Mr. Penn. 


I would just like you to agree with me 
that those tables from the review, Preliminary Review, 
would be best integrated at figures 14.2 and 14.5 in 
chapter 14 of Exhibit 3. Would you agree that that 
would be an appropriate place to ANS PACES those two 
tables? 

THE CHAIRMAN: I'm sorry, I don't follow 
the question. What do you mean? You mean replace 
table 341 with? —— 

MR. BULLOCK: Have them be addenda, Mr. 
Chairman. | 

Figure 14.2 talks about major supply 
options potentially available, and figure 14.5 speaks 
of components of fossil and nuclear options, and all I 
am trying to do, sir, is assist with the integration of 


the information in the interrogatory answer into the 
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broader document. 

Q. Would you agree with me, Mr. Penn, 
that those could be integrated with those figures, 14.2 
and 14.5? | 

MR. PENN: A. I don't think I can agree 
until I understand the sense of the question. 

What I can say is that figure 14.2 
contains a listing of all the major supply options that 
were considered when the DSP was issued in December of 
1989, and then I can certainly agree that the CANDU 
options listed in table 3.1 were the subject of a study 
in a preliminary nuclear option review in order to 
address what options would be available to Hydro for 
in-service around 2010, given that the Update moved the 
requirement for nuclear power to that period, whereas 
in the DSP it was more in the period of 2003. That I 
can do, but I don't understand what you mean by 
integrating the two. 

O.. Theinformation»,in,. Exhibit 3 
throughout this hearing has been updated periodically, 
and that's updated with a small "u"; correct? 

What I am trying to do is I am trying to 
ensure that the Board when they go back to Exhibit 3 
have all of the ean dealing with major supply 


options potentially suitable for plans. 
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And as I understood your 
evidence-in-chief and your evidence under cross- 
examination, you very much regarded the information in 
tables 3.1 and 3.2 as dealing with the question of 
those being major supply options potentially suitable 
for plans. Wasn't that the context of your Bedence? 

| A. They were potential options in 
nuclear power for the future together with, of course, 
other advanced light water reactor designs for 
evolutionary and passive that I listed in my direct 
evidence. 

Q. Of course. And those are found 
actually at table 3.2, are they not? 

A. Not all of them. In table 3.2 is a 
listing of the evolutionary CANDU options, plus one 
illustrative advanced light water reactor known as 
System 80-Plus. There were in my direct evidence at 
least six other advanced light water reactors that we 
considered. 

Q. That's fine. Perhaps, Mr. Penn, I 
could take you in the interrogatory, the preliminary 
nuclear review, to table ae which lists the 
characteristics of the various CANDU options in the 


pages following page 13 in the Preliminary Review; is 


that right? 
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A. Yes, I have that. Yes. 

Q. All right. And I would ask you the 
same kind of question. 

Would you agree that that information 
could be usefully added as an addenda to figure 14, or 
I guess it would be after figure 14.19 at page 14.27 in 
Exhibiti32n Tt contains the same kind of information as 
we find in the figures, figure 14.19 at pages 14.26 and 
14.27, does it not? 

A. Yes, figure 14.19 describes the 
characteristics of CANDU options, and that is what 
table 4.1 describes in this particular exhibit. 

Q. So if we are updating the Exhibit 3 
document, then, it would be useful to make a note to 
add the information in table 4.1 to follow that, would 
it not, after option 12? 

A. Where the information is 
supplementary, yes. 

O., FALL right ;4sir.” And’ ‘could you just 
take a moment, Mie Penn, and scan for me figure 14.19 
respecting options 11 and 12 and just confirm for me 
that the information in that chart is correct, with the 
exception, of course, we know of the LUEC information 
which has been updated? 


Other than that, are the characteristics 
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described in figure 14.19 for options 11 and 12, does 
that information remain current today? And, of course, © 
any other member of the panel, if there is any 
information that should be corrected I would ask that 
you bring it to our attention so that we can correct 
1B oe 

A. Well, I have been through option ll. 
The only comment I would make is that under Flexibility 
it talks about construction lead times of about five to 
eight years, and the position that we have established 
for a future 4 by 881 megawatt station is that the 
construction period on an existing site would be 72 
months. We have never said anything less. So I am not 
quite sure where the 60 months comes from. 

So with that caveat I would agree with 
ee 

Q. All right. And how about option 12? 

A. Again, apart from levelized unit 
energy cost which-- 

Q. Which you mentioned. 

A. --has been updated. 

Q. So the option 12 information remains 
current? 

A. Yes, it), does. 


Q. And I guess, let us not forget the 
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note under the figure on page 14.26, under 
Characteristics of CANDU Options: Option 12 similar to 
option 11 except where noted. So I just want to draw 
that to your attention. 

I guess the same comments that you 
Made -- we have made the comment about the LUEC. Would 
the same comment apply with respect to construction 
lead times or are the lead times of three to five years 
correct? 

A. Well, Atomic Energy of Canada Ltd. 
claim that the construction lead time for a CANDU 3 is 
38 months, so the answer is "yes". 

GO. thac “anformation 1S5 Stid lecurr ent? 

A. Yes. 

Q. And just one final question before 
lunch. Could I take you to the system application box 
under option 11? 

A. Yes? 

Q. And Mr. Heintzman had a lot of 
questions about I think he called it the manoeuvring, 
the load following capabilities of the 4 by 881 CANDU, 
and certainly you would agree, then, with the 
statement - or perhaps, Mr. Daly, to you - with the 
statement that: It would be suitable for intermediate 


load, 40 to 60 per cent. 
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That information remains current? 

MR. DALY: A. Yes. Technically, it can 
operate at those levels, yes. 

MR. BULLOCK: Perhaps that would be an 
appropriate time to break for lunch, Mr. Chairman. 

My next area deals with a few questions 
about radiation dose calculations. 

THE CHAIRMAN: We will break until 2:30. 

THE REGISTRAR: Please come to order. 
This hearing will adjourn until 2:30. 
===Lunch recessat. 12:56iavm. 
==-0n resuming» at §2:30eps im? 

THE REGISTRAR: Please come to order. 
This hearing is again in session. Be seated. 

THE CHAIRMAN: Mr. Campbell? 

MR. B. CAMPBELL: Mr. Chairman, my friend 
and I have had the opportunity to discuss this over the 
noon hour, we intend to I think continue those 
discussions and once he and I both have instructions, 
you may or may not hear from us again. 

If you don't, then I suppose you are 
allowed just to be happy about that and, if you do, 
then there will be question to be decided. 

But for the time being my friend and I 


are both quite content to let the matter rest. 
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THE CHAIRMAN: Okay. 

MR. BULLOCK: We will take a look at the 
transcript, Mr. Chairman, and see where we are at. 

THE CHAIRMAN: All right, thank you. 

MR. BULLOCK: Q. Perhaps we could start 
then with a few questions about radiation dose 
calculations, Dr. Whillans, please. 

Dif ti could take you, Sir, to tabie7 “obsthe 
interrogatories brief, Interrogatory 9.44.7. 

THE REGISTRAR: That will be 520.48. 
---EXHIBIT NO. 520.48: .Interrogatory No. 9.44.7. 

MR. BULLOCK: Q. And as well, Dr. 
Whillans, please, to tab 8 of the interrogatories 
brief, SES eles 9.44.8. | 

THE REGISTRAR: That will be .49. 
~--EXHIBITANO. 5202 49:"Sinterrogatory Nos. 9.44.8" 

MR. BULLOCK: Q. Now, Dr. Whillans, the 
First interrogatory deals with the annual radiation 
dose produced by a normally operating CANDU facility, 
Pickering, Bruce or Darlington, and how it compares 
with the naturally occurring background radiation for 
the average individual in Ontario. 

If I could take you, please, to Exhibit 
5197. page’ 28. 


DR. WHILLANS: A. Yes. 
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Q. That page provides that comparison; 
does it not, for the average individual? 

A. Yes, it does. 

Q. Because we have natural and 
artificial background radiation in the top part of that 
table, and then we have nuclear power generation, less 
than 0.01 millisieverts per year at the bottom; is that 
correct? 

A384 That \s) correct. 

Owe «Ally right.), Andvif.I could take you 
then to the actual interrogatory answer at tab 7, 
9.44.7, No. 520.48, the first paragraph there: 

The comparison of the annual 

radiation doses produced by a normally 

operating CANDU facility and naturally 

occurring background radiation is 
provided in the document Annual Summary 
and Assessment of Environmental 

Radiological Data. The latest version of 

this document is attached. 

And if you could just flip ever the page, 
a couple of pages, we see that document; do we not, 
HSD-HP 9120. 

A. That's right. 


QO.=' It! sethatsdocuments-irscrt not? 
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A. Yes. 


Q. And I believe that from page 99 of 


that document, table 7.2.6, you derive your information 


on page 39 of Exhibit 519, the collective doses; is 


that right? 


that answer: 


A. That's correct. 


Q. Okay. Now, the second paragraph of 


Typically the resulting radiation 
doses to the most exposed members of the 
public have been less than 
0.05 millisieverts per annum. 


The most exposed member of the public is 


a hypothetical reference person; is it not? 


A. Yes, it's the most exposed members 


and this refers to the members of the so-called 


critical group who are a homogeneous group of 


individuals who are likely to receive the highest dose 


as a result of any particular pathway or all pathways. 


Q. All right. So that would not be the 


average, Ontario average? 


A. No, that’s not the average. 
Oct @ilirighoy 


A. I think I mentioned either in direct 


Or in cross-examination that it's probably at least an 
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order of magnitude greater, depending on what you take 
as the basis for your average. 

Q. I believe you did. And now, as I 
understand it, the information about radiation doses 
should also be read with Exhibit 507; should it not, 
that is the health report? 

Ree inal Ss right. 

Q. Could I take you to just two passages 
in that document, if I could. The first is at page 
i=2,S0O that, 1S 7o0r7eExhibre507,-Mr2 "Chairman: 

THE CHAIRMAN: What was the page again, 
Mr. Bullock? 

MRe Tw BULLOCKS™ 1-2, Sir’. 

THE CHAIRMAN: Thank you. 

MR DULLOCK. O. Ine 1dse paragraph,=Dr. 
Whillans, you had referred to at least part of it in 
prior evidence, but perhaps it deals with this question 
of comparison of radiation doses with background doses. 

And could you just read into the record 
for us, please, that last paragraph, please, and 
confirm that it's your view. 

DR. WHILLANS: A. Sources of background 

exposure to ionizing radiation are listed 

in Figure 1.1 with their approximate 


contribution. 
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Q. And that's over the next page, and 
Mr. Hamer referred to that at length. 

Aa iThat.s aright. 

Radiation dose resulting from 
radionuclide emissions from nuclear 
station operation should be compared with 
the radiation dose received by the 
public from other sources and to the 
variability of this background 
radiation. 

Q. Would that be to determine what is a 
meaningful exposure? 

A. Well, I think the comparison should 
be made to give perspective, because on the one hand 
these background doses are virtually unavoidable and, 
on the other hand, people tend to ignore many of the 
sources of variability in this background radiation. 

QO. All right... »Coudd, -vyouscontinue, 
please? 

A. Total annual background dose shown 

in figure 1.1 will vary considerably from 

individual to individual according to 
lifestyle, housing type and location, 
occupation and medical requirements. 


Q. That very much sums up the various 
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variables that Mr. Hamer and you talked about; is that 
not correct? 
A. Those are the main ones, yes. 
Ov Right. 
A. Shall I continue, yes? 
Q. If you could, please. Just read in 
the rest of the paragraph. 
A. The radiation dose from cosmic rays 
depends primarily on altitude, exposure 
doubling for every 2,000 metres increase 
in elevation above sea level. 
This should be fairly constant in 
Ontario. The dose from terrestrial 
radiation depends on how much time a 
person spends outside can vary by 25 per 
cent. Inhalation of short-lived decay 
products of Radon 222 is the most 
Significant source of natural background 
radiation exposure and the most variable 
.(from 0.4 millisieverts per year to 20 
millisieverts per year; that is minus 80 
per cent to plus 900 per cent). 
Q. And I took that to mean in Ontario; 
is that right? 


A. Yes, I think this is a reasonable 
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estimate for Ontario. Certainly other parts of the 
world it could be more than that, quite a lot more. 

Q. Okay. 

A. There are few measurements of 

radionuclides in the body and therefore 

variability of internal dose has not yet 
been established. As can be seen from 
figure 1-1, the contribution from nuclear 
generation is very small compared to 
natural and other artificial sources. 

Q. And just to confirm then that that's 
your view that the exposures need to be taken in 
eres to the background exposures; is'‘that’ fair? 

A. I think that's a reasonable way to 
gain perspective on their meaning, yes. 

Q. All right. And just one more passage 
in Exhibit 507. If I could take you, please, to page 
S512. 

A. Yes. 

Q. The second paragraph beginning: "It 
is possible to calculate..." 

A. Yes. 

Q. Could you just read that into the 
record, please, and confirm that that's your view. 


A. It is possible to calculate for long- 
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lived and mobile radionuclides a 

regional and global. collective dose 

assessment and to integrate these doses 

for future times. However, the 

individual doses that would be calculated 

are highly uncertain and exceedingly 

small. The additional implied health 

risk would be below any meaningful 

quantity. 

There's a reference Ontario Hydro, 1991E. 
For additional perspective on 

natural background radiation and 

the population collective dose due to 

Ontario Hydro nuclear station emissions, 

see Ontario Hydro, 1991E, section 7.3. 


Q. And you can confirm that that's your 


view then about the effects of regional and global 


collective doses? 


A. Yes, that's my view. 


Q. All right. And that reference there, 


Ontario Hydro 1991E, that is the document, the report 


at tab 7 of the interrogatories brief; is it not? 


A. : Thats cight «.thate is -Exbibt: (520.. 15. 
on Very good. 


A. Also Interrogatory 9.17.36. 
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Q. -All right. And the Board can 
certainly rely on that document? 

A. I believe so. 

DR. CONNELL: If I might just interrupt 
for a moment. 

MR. BULLOCK: Certainly. 

DR. CONNELL: Dr. Whillans, looking again 
at figure 1-1 on page 1-3 and looking at the list of 
natural sources, given this admittedly rough estimate 
of the internal dose suggests to me there might be one 
element that is missing and that would be the dose that 
we acquire from others in near proximity, that is, Mr. 
Johansen sitting very close to you; and you might 
possibly be getting what .05 of a millisievert? I see 
you are edging away now. 

MR. BULLOCK: I guess it would depend 
where Mr. Johansen had lunch. 

DR. WHILLANS: Well, I can't be sure 
about the .05 but it's probably quite small. The main 
source of internal contamination is, - I said, K40 and 
that's approximately half. That has a fairly energetic 
gamma ray, so he's emitting radiation in all 
directions. Now, I think the main thing is just the 
sort of geometric factor here. 


DR. CONNELL: Yes. 
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DR. WHILLANS: But it would be -- and the 
time spent sitting beside him I guess. It would be a 
small fraction of the .39, so it may be .01 or 
something if we sat like this for most of the year. 

DR. BULLOCK: Q. For weeks, Dr. 
Whillans? 

DR. WHILLANS: A. Weeks or months, yes. 

DR. CONNELL: But still probably much 
larger than the numbers in the bottom section of the 
table. 

DR. WHILLANS: Yes. I think if we sat 
like this every day of the year I would think I would 
receive more exposure than I would from the emissions 
at the bottom of the table. 

DR. CONNELL: Yes. 

DR. WHILLANS: I think that's probably 
true. 

DR. CONNELL: Thank you. 

MR. BULLOCK: Q. And when you say the 
emissions at the bottom of the table, Dr. Whillans, you 
are speaking of nuclear power generation? 

DR. WHILLANS: A. That's right. 

Q. The figures at the bottom of page 28? 

A. Yes, that's right. 


Q. Okay. And perhaps we can go through 
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this fairly quickly, Dr. Whillans. 

I was hoping that - and I have provided 
you with a sheet with the calculations - I was hoping 
that we might calculate the average individual's dose 
from the data, the collective dose data on page 39. 

I had a little bit of trouble, I must 
confess, following ae evidence in chief about this, 
so I took the liberty of preparing this calculation 
sheet. 

MR. BULLOCK: And perhaps we could have 
the radiation dose calculation sheet made the next 
exhibit, Mr. Chairman. 

THE CHAIRMAN: Yes. 

THE REGISTRAR: That will be No. 573. 
--EXHIBIT NO. 573: Radiation Dose Calculation Sheet. 

| MR. BULLOCK: Q. You have a copy; do 
you, Dr. Whillans? 

DR. WHILLANS: A. I do. 

Q. And we can calculate average 
individual dose; can we not, from the collective dose 
indicated on page 39 of Exhibit 519? 

AS Yes: 

Q. And looking at the radiation dose 
calculation sheet Exhibit 573, item No. 1, would that 


be the formula for doing that calculation, average dose 
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in millisieverts per year would equal the collective 
dose in person-sieverts multiplied by 1,000 to bring us 
to the units, millisieverts, and divided by the number 
of persons in the population? 

A. Yes. The only uncertainty would be 


what you chose as the number of persons in the 


population. 

Q. “Certainly. 

A. But the formula is correct. 

Q. Okay. And I believe you said in your 
evidence in chief that you had at -- for instance, 


Pickering, you would done the calculation based upon a 
population of approximately 3 million persons; isn't 
that right? 

A. I think I did say that. That number 
is obviously fairly rough. With reference to the 
Environmental Assessment Report, we were just talking 
about, it tells you that these dose calculations are 
carried out for Pickering to a distance of about 30 
kilometres, so that goes through a fair fraction of 
fTorontoxbutsnot all of {1tipesovre mirGnt "be 2-million 
rather than 3 million. 

Q. Okay. And why is it done to the 30 
kilometre radius? 


A. The collective dose calculations that 
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are done in our reports are done out to a distance at 


which the individual dose is 1 per cent of the dose 


that would be received by someone on the boundary fence 
let us say, so the highest dose, so 1 per cent of the 
highest, and beyond that we believe the uncertainty in 
estimating is so great that we don't include those in 
our local collective dose calculation. 

Q. It becomes not a meaningful number? 

A. The 30 kilometres is with reference 
to airborne, and I believe it tells you that the 
calculation with respect to waterborne is to any 
population served by a water intake within, I think, 25 
kilometres. So it's roughly that area. 

Q. Because beyond that radius the 
uncertainty factor is simply too great; isn't that 
right? 

A. And we can't, in’many cases, measure 
the activity, so it's based strictly on calculation. 
It becomes very uncertain. 

Q. So it would be undetectable beyond 
that radius s“isethat «right? 

A. Generally. 

On? pair tual ly.. 

A. Generally, yes. For most nuclides 


that would be true, yes. 
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Q. All right. And so can we just look 
at the formula then and look at the data on page 39 of 
Exhibit 519. 

And if we were to calculate the average 
individual dose then for someone in the Pickering area, 
should we be adding in the Darlington emissions as 
well? 

A. Well now, you are basing your 
calculation on this page 39. 

QO. ‘Cornect: 

A. Which is the total collective dose 
for all the Hydro stations. 

QOtniThat'sisnight: 

A. And you can see that Pickering is 
1.45 of the 1.75, it's the major source. 

Q. JeRight 

A. Darlington is less than 10 per cent, 
so it doesn't really matter very much. 

Q. What I would like to do is, I would 
like to do it for the population affected by Darlington 
and Pickering. So, for instance, essentially the 
greater Toronto area. 

As Okay: 

Q. That's what I'm after. 


AG) Yes: 
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Q. So I take it then that we could leave 
the Bruce emissions out; could we not? 

A. Yes, we could. 

Q. Would that be appropriate? 

A. For that population, yes. In fact, 
there were environmental measurements done at 
Darlington in the year particularly before startup. 

QOvn TRaght 

A. And all of the activity above normal 
background thee would be due only to the effect of 
Pickering, which is some distance away. So those 
numbers give us some idea that the contribution of 
Pickering to the immediate Darlington area is very, 
very small. 

Bruce would be probably unmeasurable. 

Q. Okay. And just to take us through 
the calculation then, what we would add then would be, 
looking in the right-hand column, Mr. Chairman, you 
would add .124 to 1.45; would we not? 

A. Yes. 

Q. Now, we are trying to find the 
average individual dose in the, call it the Greater 
Pickering area. 

A. Yes. 


Q. And we would multiply that by 1,000. 
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A. Yes. 

Q. And then we divide by, I think your 
evidence in chief as I said was approximately 3 
million. 

A. All right. 

Q. Give or take. And in fact I have a 
reference for you and the volume if you would like me 
to take you to it. 

A. No, no, that is fine. I mean, as I 
say, that's a fairly rough number, ‘ye these numbers 
are not precise anyway. | 

Q. Sure. And if we work that out, the 
figure that I get is 0.00052 millisieverts per annum 
average individual dose in the greater Pickering area. 

A. Would you repeat that, please? 

L2250.p ms.) 

Q. Certainly. 0.00052 millisieverts per 
annum in the Greater Pickering Area, that's the average 
individual dose? Is that math right? 

A. I think that's correct, yes. 

Q. And so if we just flip back, then, to 
page 28, and again, I think in your evidence you have 
been very careful to always say 'less than 0.01', but 
we are talking about a number that, would you agree 


with me, is substantially less than 0.01 millisieverts 
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' per annum when we are talking about the radiation 


exposure from nuclear power generation - several orders 
of magnitude less; isn't that right? 

A. Yes. AS I say, I think others might 
feel that it is perhaps not reasonable to take a 
population as large as 3 million. 

On the other hand, if you want to look at 
the contribution of this source to the population of 
Ontario you would take a bigger number. So it 
certainly is less than .01, and, as you sage LE you 
take a population of that size it could be much less. 

Q. But the 3 million was the figure that 
you used in your evidence in chief, was it not, when -- 

A. Yes, I believe that's right. 

Q. And in your view, that is an 
appropriate population number to take, is it not? 

A. Yes, it is.consistent with the 
population to which we calculated the collective dose, 
yes. 

THE CHAIRMAN: I am a little confused, 
and perhaps I shouldn't... 

But if there were only 10 people in the 
area of the plant as opposed to 3 Reero A people that 
there would be a much, much greater average dose? Is 


that valid? 
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DR. WHILLANS: No, I think that isn't 
right. 

THE CHAIRMAN: Isn't that what -- 

DR. WHILLANS: It's because the 
collective dose would not be so high. 

THE CHAIRMAN: Pardon? 

DR. WHILLANS: It's because the 
collective dose that we are using here would not be so 
high. 

We are doing a bit of a circular exercise 
here because the way the collective dose was calculated 
was to estimate doses to groups of individuals all 
throughout this 30 kilometre area and then add them all 
up, and if there were only 10 people there wouldn't be 
very many -- you know, given that the maximum dose to 
any individual is .05 millisieverts, it couldn't be 
worse than .5 millisieverts, rather than 1.75 sieverts. 

So the collective dose would be much 
smaller if there were a small number of people. 

When I say it's bit of a circular 
exercise, the direct method is to add up the dosage for 
all those people. When you are doing that you could 
average it right away, and I think that is essentially 
what we are doing now. 


But I guess what is misleading is the 
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fact that this cout ciate dose depends very much on 
having 3 million people in the area. That is why the 
contribution from Bruce is so much smaller. You know, 
it is approximately the same size of facility; the 
population is very much smaller. 

THE CHAIRMAN: Well, then, what is the 
Significance in the matter that we are considering of 
the average dose? What significance does that have? 

DR. WHILLANS: Well, perhaps Mr. Bullock 
could tell you why he wanted to do the calculation, 
but -- well, I suspect it is to give you this 
comparison. 

I think we focus more on the critical 
group dose, and I have tried to say this is the 
Critical group dose, it is a probably conservative 
estimate of the most that anyone would receive as a 
result of the emissions, and I believe Mr. Bullock 
probably wants to emphasize that the average for any 
population in the nearby area, say within 30 
kilometres, is very much less than that. 

It is very heavily influenced by the 
doses that are received at the boundary fence, as they 
Say, or by people living in the immediate vicinity, and 
those doses are all less than 1 per cent of the dose 


limit. So the rest of this 3 million population 
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doesn't add much to the collective dose. 

MR. BULLOCK: That is the point, Mr. 
Chairman. The interrogatory answer talks about the 
radiation dose received by the most exposed member, and 
the point is that the average, even in an area with a 
very large population like the Greater Pickering Area, 
would be very, very much less than that figure. That 
is the point. 

Q. I think the collective dose, sir, 
with respect to that is, the collective dose is very 
much a function both of the -- call it the absolute 
radiation levels generated as well as the population 
because, as I understand it, Dr. Whillans, what you 
then do is you cart the radiation exposure over fle 
population. So if you have a high population all other 
things being equal you are going to have a high 
collective dose; correct? 

DR. WHELEANS: #A.ceThat'’soright. ~“That's 
right. 

MR. BULLOCK: Does that help, Mr. 
Chairman? 

DR. WHILLANS: We went through that 
exercise for several critical groups on page 38 of 
Exhibit 519. You may recall we showed there the 


various contributions to critical groups. 
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We had three critical groups, and the 
exercise there was for each of these groups to sum up 
the amount to estimate what the dose to that critical 
group might be. 

Well, the extension of that is just to 
now look at other groups than critical groups, 
everybody in the local area, and add up their doses, 
and that is what gives you the collective dose. I 
think Mr. Bullock is making the point that the things 
you start adding beyond these critical groups are very, 
very small, so that the average becomes much smaller 
than .05. 

MR. BULLOCK: Q- Thank you, Dr. 
Whillans. Perhaps ae could just proceed on, then. 

In your evidence in chief you had done 
what I would call a risk conversion calculation using 
some information on page 30 of Exhibit 519; is that 
correct? 

DR. WHILLANS: A. Yes. 

Q. And if I could just take you, please, 
to Volume 121 of the transcript, Volume 121, page 
21214". 

Avon t2s 4? 

uO) ait i 2oeeatAs. 


A.» fel Naves -iti. 
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Q. Just before we get into the risk 
conversion calculations, because, again, when I heard 
your evidence in chief I had a little bit of trouble 
understanding the calculation until I went back and 
considered the transcript, and on page 21214, starting 
at line 19, your evidence was: 

The number of fatal cancers that would 
be expected to occur as a result of other 
causes over the lifetimes of a population 
of this size is about one thousand. 

Now, a couple of points there. One is 
that when you are talking about cancers as a result of 
other causes you are talking about causes ener than 
exposure to the radiation from nuclear generation; 
isn't that right? 

A. Well, on this page we were talking 
about occupational doses. 

OVeRight —-L-am*coming’ to that. 

A. Okay. 

Q. But that is what you were talking 
about; right? You were talking about cancers caused by 
other than exposure to nuclear power generation, would 
be about 1,000 in a population of 5,000 if we look at 
the previous paragraph? 


A. That's right. The average cancer 
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mortality in Canada is about 20 per cent. 

Out heraboute:20) permcent.mhAliainight. 

And I have provided you with a copy, Dr. 
Whillans, of an article in the Nuclear Journal of 
Canada. And perhaps, Mr. Lucas, if you could 
distribute that to the Panel, and I have the original 
journal here, Mr. Chairman, if you would like it to be 
filed, as you wish. 

THE CHAIRMAN: We ae file the copies. 
That should be sufficient. 

THE REGISTRAR: This will be No. 574, Mr. 
Chairman. 

THE CHAIRMAN: Are these extracts you are 
filing? 

MR. BULLOCK: They are, Sir. 

THE CHAIRMAN: Then perhaps you should 
file the whole thing. 

MR. BULLOCK: I certainly will. 
--—-EXHIBIT NO.574e)° Articlefiin the Nuclear Journal of 

Canada. 

MR. (BULLOCK: 4 \OwW .1So0) \Eor’ reference; Mr. 
Chairman, this is an article found at page 14 of the 
Nuclear Journal of Canada, Volume 1, No. 1, dated 
March, 1987. It is an article entitled "A Review of 


the Health Effects of Energy Development", and it is 
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authored by a D.K. Myers and an M.M. Werner. 

I would like to take you, Dr. Whillans, 
please, Sto!page /15\0£f “that "artiche,: table.l. .It is a 
table, Dr. Whillans, as you can see, entitled: 
Immediate Causes of Death in Canada, 1983. 

Do atid Vyasa Ee? 

DR... WHILLANS: "A. Edo. 

Q. And could you explain for the Board 
what this kind of table, the kind of information that 
it shows, illustrates? 

A. Well, this table summarizes the 
immediate causes of death in Canada for the year 1983, 
and it does it by listing for each of a number of 
different major cause groups what they call the 
standardized death rate per 100,000 for males or for 
females, and then it sums this for each. 

It also shows on the right-hand column 
the relative importance of the different groups by 
calculating the percentage of the total. The 
percentage adds to 100 per cent. 

©. #807 Lor sinstance;,"ini1983 
approximately 3.5 per cent of deaths were caused by 
pneumonia, influenza and tuberculosis; is that correct? 

A. Yes, that is what it says. 


Q. And to get the number of deaths per 
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100,000 of population you would sum, then, 22.4 and 
18.8, isn't that right, in the first line there? 

A. I think actually, the 22.4 refers to 
100,000 and the 18.8 refers to 100,000. So I think you 
would average them. 

Q., mis -thatarnight? 

A. Well, I didn't construct the table. 

Q. Certainly. 

A. But generally speaking, the way a 
table would be set up would be that each number would 
be per 100,000. 

Q. Okay. And to get an idea, then, this 
shows that the percent of deaths from all cancers - in 
other words, lung cancer and other cancers - in 1983 at 
least, would have been 24.8 per cent; is that right? 

A. That's right. 

Q. And you mentioned the figure of 20. 
Would the data in this table be of the right order of 
magnitude today? 

A. I have seen, I think, the 1991 
Canadian numbers. There is a difference between males 
and females, and the differences are sort of 21 per 
cent versus 24, and they probably have improved a bit 
since 1983. So I. think this is reasonable. 


QO. «So these are ‘of .the right -order, 
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then? 

A. Yes. 

Q. All right. And what I would like to 
do then, Dr. Whillans, if we could, is take the Greater 
Pickering Area population of approximately 3 million 
and calculate the expected annual cancer deaths, if we 
could. 

Perhaps we could just take a moment and 
do that, and we would average the rates, would we not, 
for male and female? Isn't that what you said? 

A. That is what I said. 

Q. And perhaps we can do it subject to 
checking. I believe that you add the two figures 
together. 

A. Well, you may have Mnedriiglse i 
don't have or you may know more about the table. We 
are talking about a factor of 2. 

THE CHAIRMAN: Well, perhaps one support 
for that would be the totals at the bottom because it 
indicates if it was 100,000 each that 706,000 males die 
in 1983 per 100,000 against 486 females. That doesn't 
seem -- does that seem right to you? 

MR. BULLOCK: eThatts#raignts 

DR. WHILLANS: You mean... 


MR. BULLOCK: Q. I believe what the 
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Chairman is saying is to get the deaths per 100,000-- 


DR. 
Q. 


columns? 


you why I am not 


WHILLANS: A. Yes? 


--you sum the male and female 


That could be true. 
Well, presuming that is true -- 
When i looked" ateeune stab lem ir+ Gel 1 


arguing very strenuously. 


When I looked at the table I noticed 


that, for instance, for males the total was 700 per 


100,000, and if you work out what the average survival 


time will be that is 140 years or something. So that 


suggests that what you are saying is correct. 


However, the reason I am not agreeing 


quickly is because -- I notice the same thing in the 


tables that I was just referring to, the 1991 cancer 


statistics, and I talked to Dr. McLaughlin at the 


Cancer Centre about it and he had some explanation for 


why my conclusion was incorrect, so-- 


Well, subject to checking-- 
s-subjectsiito checking == 


--we will presume that we add the two 


Okay. 


So then, the deaths for all cancers I 
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made it to be -- if we sum, then, the lung cancer 
deaths for male and female and the other. cancer deaths 
for male and female I made the total to be 295.6 in 
100,000 population in a year; is that right? 

A. I am happy to take your number, or 
you can give me a minute to add them up. 

Q. Sure. 

AY oe which? 

Q. I will give you a minute to add them 
up, and I am happy to proffer my calculator if you 
would like it. 

AS’ Wels: 

Q. Mine is solar powered, by the way. 

A. Did you say 293? 

Q. I said 295.6. 

Aspi29S% GS@Okay’. Well, that is 
certainly close enough. 

Q. Very good. And to calculate it, 
then, the expected cancer deaths over the 3 million 
population the calculation would be 3 million times 
295.6 divided by 100,000; correct? 

Avr Correct. 

Q. And I make that to be 8,868 persons, 
deaths. 


A. Yes, I agree. 
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Q. All right. And I would like to take 
you, Dr. Whillans, ‘thensto, Exhibits 573,. and what) I 
would like to do is I would like to calculate the risk 
estimate because it is just an estimate - let us not 
lose track of that - for a member of the public so the 
risk estimate for a member of the public of an induced 
cancer, because that is what your table -- at least the 
first heading on page 30 under the heading Cancer, 
Public, ICRP 1991, 5 per cent, that is what that 
calculates, eee it not, the risk estimate of an 
induced cancer-- 

A. Whats sui ghty 

Q. --in a member of the public? 

AwseaThat»s~rightx 

Owe Ls thaturighnt2 

A. Yes, that's right. 

Q. Okay. And could you just confirm 
that my formula at No. 2, item 2, on Exhibit 573 is 
correct? The risk estimate would be the collective 
dose from page 39 multiplied by the risk es ee 
figures that you have on page 30, and I have used, as I 
said, the ICRP 1991 figures for my calculations. Is 
that might? 

A. Oxzam happy with the next line. I am 


not sure I would choose those words to describe them, 
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but yes, that's fine. 

Q. My layman's language. 

A. Well... Yes, okay. I am happy with 
the sense in which you are doing it, yes. 

Q. All right. And if we could keep one 
finger at page 30 and flip over to page 39 then, we 
can, can we not, take the 1.75 person-sieverts and use 
the 5 per cent risk estimate percentage from page 30 
and arrive at the figure 0.088 estimated induced 
cancers in a year? 

A. We were doing this calculation just 
for the Pickering area before. You want to now move to 
all of Ontario? 

Q. Let us use the total. Let us be 
conservative. 

A. Okay. Yes. Then, that's fine. 

Q. All right? I believe that in your 
evidence you had rounded upwards and you had said 0.01 
induced cancers per annum. 

A. = Gis 

Q@. Ol.) Andwjust. a pdpaneniee for the 
record, I believe that can be found at Volume 121, page 
20752:3.0:.2 
[SeLOtp ima} 


Do you just want to take a minute and 
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check that, Dr. Whillans. 

A. Yes, that's found in the sentence 
beginning on line 18. ; 

0. GALI right#/o thankyou. FAn@ that's in 
fact where the formula is taken from. So what that 
means then, as I understand it, is that in a given year 
where one could expect something of the order of 8,868 
persons to die of cancer, there is an induced cancer 
that the - maybe I'm stating this poorly - but when you 
compare in a year where 8,868 persons could be expected 
to die of cancer the contribution, if you will, from 
the exposure to radiation for nuclear power generation, 
there would be 0.088 of those deaths, of those 8,868 
deaths could be attributed to that radiation exposure; 
is that right? 

A. Well, not quite. The 0.088 are 
induced cancers. 

Q. Right. 

A. And they are going to occur over the 
next 50, 70 years. 

©. sRight:: 

A. During the remaining lifetimes of the 
people who are exposed. 

©: se Rvgnte 


A. And you are comparing those with the 
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8,868 that died of cancer in that population that year. 

Opes Right: 

AfSte:So. =F 

Q. Well, in any given -- 

A. You are not exactly comparing the 
same population. I guess what I think I had said was 
the emissions may induce .1 fatal cancers some time 
during the following lifetime. 

Ol Rights 

A. And that could be compared with an 
annual cancer fatality rate which is similar to what 
you are quoting. 

®. That's whatel'’m. trying to get at. 

A. ButhE think the distinction is that 
only if you consider basically an equilibrium situation 
where you have been exposing the population for a long 
time, could you really be saying that that small 
contribution would be part of the group that you are 
talking about. 

Q. So it's probably less than that? 

A. Well, it's not so much the numbers, 
it's just the fact that that .1 will occur over the 
remaining lifetimes and@itisi und ikelyetonoccur aty.all 
for at least say five years. So in that particular 


year there won't be any. 
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I'm not objecting to what you say, I was 
just making the distinction that you are comparing an 
annual fatality rate with a rate of induced cancer 
which is going to occur over the rest of the lifetime. 

So if that station operated for only the 
one year, you would really want to compare it with 
maybe 50 times 8,868. However, since it is operating 
continuously, what you are suggesting is not 
unreasonable. 

Q. But from a perspective, froma 
question of perspective it's a legitimate comparison; 
would you not agree? 

A.“tYes. 

Ontito try and get a sense of what we are 
talking about? 

Az €Lethinkeitstsimi dae torvthe 
comparison that I was making with the occupational 
exposure of the 5,000 workers. 

Q. Let us not forget that we are talking 
about risk estimates; aren't we? | 

As Yes: 

Q. So there is an uncertainty factor 
involved as well; correct? 

A. Yes, very much so. 


Q. And now what I have done with the 
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third item on Exhibit 573, Dr. Whillans, is just 
convert that risk calculation to a figure 1 in. I 
found that easier to my mind to understand, and I 
believe my friend Mr. Hamer took you through various 


articles where this kind of risk expressed in those 


terms was summarized. 


I wanted to just use the figures that we 
had in Exhibit 519 and come up with that number. And, 
aqain, keeping in mind that it's a risk estimate, would 
you agree that that formula is shown at No. 3 on 
Exhibit 573? Is that the way that you would calculate 
that 1 in (a)-- 


A. Yes. 


Q. --units? 
A. Yes. 


Q. So when we do the arithmetic then, it 
works out to be a risk of 1 in 34 million; would you 
agree that -- 

A. Yes, I won't trust my calculator this 
time, buts .1) an. 3)milinon ws Gein roughly 30 million, 
so I'll agree with you. 

QO. “All gaghtsteWhate Iimetrying) toldo, 
Dr. Whillans, is just again, it's hard when we talk 
about the risk of being struck by lightening as 1 in 2 


million, I think was the evidence, it was hard for me 
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to put the numbers from Exhibit 519 into perspective 


without these kinds of calculations. 


Perhaps I could move on then to just wrap 


up on some of the 


and if I can take 


regarding table l 


questions about radiation exposure, 
you, please -- 

KING: Mr. Bullock? 

Yes. 

If I could add something here. 
Certainly. 

Dr. Whillans had some concerns 


in the bulletin article, the CNS 


bulletin article about the 295, the sum. 


Q. 


A. 


Q. 


A. 


The Myers article? 
Yes. 
Yes. 


And what you have done there is you. 


have added the male and female sources or the rates per 


100,000 to get the 295; right? 


Q. 
A. 


have to divide it 


100,000. 
O% 
could -- 
A. 
Farr & 


That's what we have done. 
But then it's per 200,000, so you 


by 2 to get it down to the rate per 


Well, perhaps what we could do is we 


SoOn'e% 
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DR. WHILLANS: A. I think our 
discussions centered around whether the line under the 
title standardized death rates per 100,000 covering 
both male and female meant that they had done what I 
would think is sort of a non-standard way of presenting 
it, but can certainly check it. 

Q. I believe you do them together, Mr. 
King, but we can certainly check it, and the factor of 
2, as Dr. Whillans pointed out, is the correct one to 
use, if that's the case? 

A. Well, the rates per 100,000 for 
cancer in society, total rates have nave’ been as high 
as 295. I'm familiar with these calculations. 

Q. That's your understanding. 

A. Because for the same sort of reason 
why you are getting at, is in comparing accident risks 
to the background risks of cancer in society - in fact 
I have all the statistics here for many years - and the 
background rates are never as high as 295 per 100,000. 
This was a 1982 article. 

Q. 1987 article, I believe. 

BR. Nop ytherratessare 198se- 

Q. Stats Can 1985, I believe. 

A. Yes, but that's reporting statistics 


from years before. 
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Q. Certainly. 

A. So it's 1983. So the rates are all 
under 200 per year. 

Q. All right. Perhaps you have some 
numbers. Perhaps you could help us with the numbers. 

A. Well, the rates for all cancers 1986 
is the latest I have is 187.5. 

QS peS7=15% 

A. This is rates per 100,000 and that's 
a mixed population, male and female. 

Q. I'm sorry, the number again? 

Psa. B05. 

On be. VAllenight. "Well -<-- 

A. These are Statistics Canada mortality 
tables which are current. 

Q. How would that affect the calculation 
of the risk then, is it just a question of dividing by 
2? 

A silhate smrnightiadneyour ’popudvatton of 
3 million then you would be down at 4,000 some odd 
background cancer deaths, rather than the 8,000 number 
you had used. 

QO. pRightsciiltiwotldn’ts affect theid in 
34 million calculation; would it? Do you want to have 


a look at Exhibit 573? 
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A. That isn't based on background, 
that's based on the releases. 

oO. Rightssnsoucherawin. 342ni1120n 
calculation is correct, even presuming that the 
information that you have provided is correct? 

A. Well, my understanding, the 
background rate has nothing to do with that 
calculation. 

Q. So it wouldn't change? 

A. No. 

Q. And with respect to the other rate 
then, we are talking about a number, I think you said 


of the order of 4 to 5,000 instead of 8,000; is that 


Digna, 

A. Yes I believe so. 

Om SAbtearights 

Ags) Inpthatwpoputat iron of 3 million. 

Q. But for comparison purposes then if 
we use -- we are still talking the same orders of 


magnitude; are we not? 

Avnp-Thatrs) nights 

Q. Okay. Perhaps we could go on, Dr. 
Whillans, and did anyone else have anything to add to 
the radiation discussion. 


Thank you, Mr. King. 
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Perhaps, Dr. Whillans, tab 12, of the 
interrogatories brief and that is Interrogatory 
9.44.12, Mr. Chairman. 

THE REGISTRAR: Which will be .50, Mr. 
Chairman. 

---EXHIBIT NO. 520.50: Interrogatory No. 9.44.12. 

THE CHAIRMAN: Thank you. 

MR. BULLOCK: Q. Perhaps, Dr. Whillans, 
Or Mr. King, you could just review that interrogatory 
which is: 

How does Ontario Hydro's record of 
actual emissions relate to its historic 
current radiation dosage standards. 
Would you just review that answer and 

confirm that it's accurate, either of you, or someone 
else. 

DR. WHILLANS: A. Well, I'm happy with 
it. Perhaps Mr. Johansen would like to comment. 

Q. Is that accurate, Mr. Johansen? 

MR. JOHANSEN: A. It's generally 
accurate. Perhaps to be perfectly complete here we 
could simply note that as we provided in the response 
to Interrogatory 9.2.4, I believe it was, in the first 
two to three years of operation of the A plants and the 


A plants only, there were slight excedances of the 1 
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per Pent onerarine target, but apart from that it's a 
good statement. 

On. Ablenightey. Soxwathathat 
qualification es it's accurate today? 

Ai meThat:iswright 

Q. Okay. Could we move then to tab 13 
of the interrogatories brief, please, and that is 
Interrogatory 9.44.13. 

THE REGISTRAR: .51. 
eae EXE I BIT. NO. «520, 51s5-interrogatory No..9244.13. 

MR. BULLOCK: Q. And the interrogatory, 
Dr. Whillans, was: 

Do Ontario Hydro's nuclear 
employees exhibit any unusual or abnormal 
health problems that may be attributable 
to exposure to radiation? 

And the answer is: 

Ontario Hydro's nuclear workers do 
not exhibit any unusual or abnormal 
some problems detected by various 
monitoring methods. Measures such as 
Sick leave usage, fatal accident 
frequency, disabling accident frequency 
and EP ereas generally show nuclear 


workers to be better than the corporate 
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average. 
And then the second paragraph: 
In the case of occupational 

disease, nuclear workers to date appear 

to be in better condition than other 

Ontario Hydro workers. The latest annual 

report of our ongoing epidemiological 

study, Ontario Hydro Mortality 1970-1988 

is attached in response to interrogatory 

B22 32h 

And apart from my pronunciation 
difficulties, is that information current and accurate 
today? 

DR. WHILLANS: A. I believe so, yes. 

Q. I have a question for you about the 
comparison to the Ontario Hydro corporate averages. 
Would that correct for this healthy worker effect that 
we were hearing about, because you would be comparing 
healthy workers and healthy workers; wouldn't you? 

A. mies right. Yes, it does correct 
in the right direction, yes. 

Q. All right. So perhaps this 


information in response to this interrogatory is 


perhaps somewhat more helpful than the comparisons to 


the general population; would that be fair? 
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A. ~Yes. 

Q. Okay. And in your evidence in chief, 
just taking you now to the Jablon study-- 

A. °Yes. 

Q. --Dr. Whillans, in your evidence in 
chief at Volume 121, page 21236, you mentioned a study 
by I believe it's a Dr. Jablon; is that right? 

A. Yes, Seymour Jablon, yes. 

Q. And he did work for the American 
National Cancer Institute; isn't that right? 

Awe ivThatwseright’ 

MR. BULLOCK: Perhaps, Mr. Lucas, if you 
could distribute the CCH article. “Do you have 
sufficient copies? Yes, please. 

THE REGISTRAR: *’Exhibit No. 575. 
---EXHIBIT NO. 575: Article entitled: MaqoE WSk 

Study Finds No Rise in Cancer Near 

Nuclear Plants found at page 3593 of CCH 

Environmental Control Newsletter No. 435, 

May 2nd, 1991. 

MR. BULLOCK: So just for the record, 
Mr. Chairman, Exhibit 575 is an article entitled: 
Major oseeketudy Finds No Rise in Cancer Near Nuclear 
Plants. It's found at page 3593.of the CCH 
Environmental Control Newsletter No. 435, May 2nd, 


L99D, 


O¢40 Havebyoushadsanvopportunity, Dr. 
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“Whillans, to review that article at page 3593? 


DR. WHILLANS: A. You are talking about 


the primary source that's referenced here, right? 


Q. 
A. 


about? 


Yes. “iffi®iseant take youstoe-= 


Jablon's article you are talking 


That Usiir Lone 
Yes, I have it. 


So page 3593 of Exhibit 575, do you 


have that in front of you? 


A. 


Q. 


Redo. 


All right. And you see the article 


entitled: Major U.S. Study Finds No Rise in Cancer 


Near Nuclear Plants. 


Yes. 
Do you see that title? 
Yes, Indo! 


And it talks about: 


A two-year study by the National 


Cancer Institute (NCI) has found no 


evidence of any excess occurrence of 


cancer among people living in counties 


which have or are adjacent to nuclear 


facilities in the United States. 


Is that correct; that's what it reads 
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there? 

A. That's what it says, yes. 

QO. And®*this*is Jablon"s work; is it not? 

Av) “That#seright: 

Q. And perhaps I could just have you 
continue on with that paragraph, if I could. 

The study, Cancer in Populations 

Living Near Nuclear Facilities, was the 

most comprehensive of its kind ever 

conducted and the broadest in scope. 

Would you agree with that appraisal of 
Jablon's work? 

A. I guess comprehensive in the sense 
that it looked at essentially all the nuclear 
facilities in the entire country. I'm hesitating 
because I think we should realize that this was what's 
called a descriptive study, they looked at the national 
records that are available and compared counties that 
had nuclear facilities and ones that didn't, and in 
that sense it was very broad in scope and 
comprehensive. 


Its weakness is that it is what is called 


a*descriptive study so othat you’ cant focus, for 


example, on the people living right next to the plants, 


it has to look at a population level. 
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So I think that's my only hesitation in 
saying comprehensive. It had some limitations because 
it was a large descriptive study. 

Q. But certainly it didn't have the 
sources restriction, or sources concerns that you would 
have had about the Russian studies, for instance; 
certainly you don't have any concerns about the sources 
for the Jablon study? 

A. You mean the sources for the data? 

Q. That's correct? 

A. No, those are good sources. 

Q. And certainly the next line: 

The NCI evaluated mortality 

from 16 types of cancer in 107 counties 

and 34 states. The counties were those 

which host or are near all 62 major 
nuclear facilities in the U.S. that are 

Or once were in operation and which 

started up before 1982. 

Certainly that suggests that it's 
comprehensive in the sense of studying all of the 
Sites; is that fair? | 

Anjo that VSpits ght... 

Q. And could you just read us the second 


paragraph then and confirm that that's your 
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understanding of Jablon's findings as well? 


A. Overall cancer mortality was no 
higher in the studied counties than in a 
control group of 292 similar counties 
without nuclear facilities. The NCI 
noted Sa aea diebe rand that compared to the 
control counties mortality risk from 
leukaemia and childhood leukaemia was 
actually lower overall in the study 
counties in the years after the facility 
started up. 


Q. And is that your understanding of 


Jablon's findings? 


A. Generally yes. I haven't had a 


chance to refer back to the paper which I have here, if 
you would like me to check, but certainly in general 


that was my understanding, yes. 


Q. All right. And can we just flip over 


the page then, and perhaps we could deal with the first 


two paragraphs. 


If you could just read those into the 


record and confirm again that that's your understanding 


of Jablon's findings. 


A. The NCI emphasized the data for 


leukaemia because it has a short latency 
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period, about five years on avebage. nit 
has been associated in the past with 
exposure to radiation, although only in 
large doses." 


Q. So that's the information about, the 


mortality risk from leukaemia and childhood leukaemia 


is actually lower overall, that's what they are 


referring to; 


ES pier NOG. 

A. That's what it says, yes. 
QOagtRight.. iSorry ftodinterrupt. 

A. No adverse health effects have been 
demonstrated from exposures below 10 


rem--, that's 100 milliSieverts in units 


we have been using. 


QO.) paRught. 

Adu aaaitlevel sthousandsizof etimes 

greater than the maximum permitted by the 
Nuclear Regulatory Commission for a 
hypothetical person standing 24 hours a 
day at the fence post of a nuclear energy 
plant for an entire year. 


Q. Is that the most exposed person? Is 


that roughly the same as the most exposed person? 


bay Aes mRyes:: 


Q. All right. 
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A. Do you want me to carry on? 

Ov Eifiyoutcouldr 

A. Or comment on that paragraph? 

Ovunuse the last two paragraphs, please. 

Aye eRe rh tr: 

Q. If you feel compelled to comment, I 
certainly would not want to prevent that. 

A. I'm looking at the comment that 10 
rem is a level thousands of times greater than the 
emissions by the NRC, that would make it 10 millirem or 
-l millisieverts which is much lower than I said the 
Canadian lana Liamiceiiss 

Q. So the editor may have been making an 
editorial comment there? 

A. Well, yes. There has been some 
discussion over the last year or so with the AECB about 
how their standards compare with those in other 
countries. 

Q. But certainly the -- 

A. The situation in the States is 
complicated because a number of different groups 
regulate emissions, but... 

O° Gr But Se erat the first sentence, as 
it relates to the NCI study-- 


A. Yes. 
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QJ “S=-Tsucorrect? 
A. Yes. 
The study also examined cancer 
_incidence as distinct from cancer 
mortality in counties near four nuclear 
facilities in Iowa and Connecticut 

where such data were available from 

existing cancer registries. NCI said the 

results resembled mortality data patterns 
in those counties and provided no 
evidence that the presence of nuclear 
facilities had any influence on cancer 
rates. Data on cancer incidence does not 
exist on a nation-wide basis. 

Q. And again, can you confirm that 
that's your understanding of Jablon's findings? 

A. Yes, that's my understanding. 

[3233 25 pe men! 

Q. And the last paragraph mentions a 
study by Columbia University which showed no increase 
in cancer incidence as a consequence of the 1979 Three 
Mile Island accident. Are you familiar with that 
study? 

A. I believe they are referring to a 


study by Hatch and coauthors in 1991, I believe. 
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Q. And ennetitr comment there is correct, 
is it not, about*therr findings? 

A. That's my understanding, yes. 

Q. Thank you. That's all, Dr. Whillans, 
I think for the time being, and thank you. 

Do you wish to take a break now, Mr. 
Chairman, or would you like me to continue on? 

THE CHAIRMAN: All right. We will take a 
15-minute break. 

THE REGISTRAR: Please come to order. 
This hearing will recess for 15 minutes. 
-—~=Recess at 3:34 p.m. 
---On resuming at 3:52 p.m. 

THE REGISTRAR: Please come to order. 
This hearing is again in session. Be seated, please. 

DR. WHILLANS: Excuse me, Mr. Chairman. 
May I add something to the comments that I just made? 

In checking over the break there were a 
couple of things about the summary in Exhibit 573 that 
I would like to add to. 

MR. 4 BULLOCK: 759.9657 32 

DR. WHILLANS: A. Is that not the 
correct number for your... 

Ores FornithesCCH? 


As . CCH. 
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Q. 575, I believe. 

A. TDimisorry: 

THE CHAIRMAN: 573 is the calculations? 

DR. WHILLANS: Sorry? Not the 
calculations, no. 

The first comment was I would just like 
to put on the record that the study by Jablon that we 
were talking about in the NCI is published among other 
places in the Journal of the American Medical 
Association, Volume 265, page 1403, March, 1991. And 
on checking the conclusions that are summarized here I 
agree are correct. 

I also looked at the question abo... the 
dose that would be permitted by the Nuclear Regulatory 
Commission, and I am still very unclear about that. 
They are referring to a dose of 1,000 times less than 
10 rem or 10 millirem or a tenth of a millisievert, and 
I don't know of any regulation of that kind. 

The EPA in the U.S. regulates some 
facilities to 25 millirem, which would be a 40th, not a 
thousandth. So I am not clear about what they mean 
there. 

And finally, the last paragraph referred 
to the NCI study coming on the heels of a separate 


study by researchers at Columbia, and I agreed that I 
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thought that was a correct interpretation. 

However, I now find that the paper which 
describes cancer rates after the TMI accident by Hatch 
from Columbia was published in June, '91, and this came 
out in May, ‘91, so I guess I have to say I don't know 
what paper they are referring to, unless they had an 
earlier draft. 

MR. BULLOCK: Q. Which they may have? 

DR. WHILLANS: A. Which they may have. 

Q. Just so we are clear then, Dr. 
Whillans, you do not agree with the second sentence in 
the first paragraph on page 3594 of the article? You 
believe that to be incorrect; is that right? 

A. Well, I certainly agree with the 
first part of the sentence. 

Q. Right. You agree with the first 
sentence. The second sentence is the one about the -- 

A. No. But I agree that no adverse 
health effects have been demonstrated from exposures 
below 10 rem. 

Qs.ctRight’ 

A. But the comparison with the NRC 
publicly dose limit is something-- 

Q. May be an editorial comment? 


A. .==Hijustedon"t know about. 
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Q. Very good. Thank you for those. 

Mr. Chairman, just again on the 
calculation side of things, Mr. King nae kind enough to 
provide the 1986 StatsCan cancer death rate per hundred 
thousand population, and I understand it to be 187.5, 
and that's for a mixed population. 

IsnSt that right; Mn. King?) tSonrry? 

MR. KING: A. Yes. 

Q. And when we work that out for a 
population for the Greater Pickering Area of 3 million 
we come out with expected cancer deaths in any 
particular -year) of 5,625;:asithat correct? 

A. I'll take your calculation. Sounds 
about right. 

Q. Thank you. Mr. Johansen, I wanted to 
move on to a few questions about used fuel and low and 
medium level radioactive waste, if I could. 

I would like to start by taking you to 
Exhibit 519, page 54, and I am hoping very much, Mr. 
Chairman, to be done today. I think if we roll along 
we should be able to achieve that. 

MR. JOHANSEN: A. Yes, I have got that. 

Q. And that is the transportation cask 
for used fuel; correct? 


A. That's correct. 
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Q. And I understand that such a cask 
would hold 192 used fuel bundles; is that right? 

AS *That's correct 

Q. And how many used fuel bundles would 
be produced by a 4 by 881 station in a typical week, 
Mr. Johansen. Would that be about 420 or so? 

A. That would be roughly correct. If 
you were to refer back to page 52 of Exhibit 519, which 
was my table summarizing the quantities of ei fuel 
from each existing plant to the end of 1990 and 
projecting into the future-- 

0.2 eRaght? 

A. --if you take the quantity for 
Darlington, for example, and assume roughly 20 
kilograms per bundle and work out a weekly rate on the 
basis of the figures shown here, 19,000 megagrams or 
metric tons over 40 years, then that calculates to 
about 450 bundles per week. So you are roughly 
correct. 

Q. That's fine. When we talk, then, 
about transportation of the used fuel bundles to a fuel 
disposal facility that is mentioned in Exhibit 519 as 
well, when and if that is established, we are talking 
approximately two or three shipments a week; is that 


right? 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 225935 


Penn, Daly,King 
cr ex (Bullock) 


A. Something like that, yes. 

Q. And how would those be shipped, just 
by truck; is that right? | 

A. Well, that has yet to be determined. 
As I also indicated in my direct evidence we are 
keeping the options wide open so far, and the 
possibilities include road, rail, water or some 
combination of those. So it hasn't yet been determined 
what the mode will be. 

Q. But the point is we are not talking 
about perhaps several daily shipments or anything like 
that in a typical week. 

Awiy Thatisiraght: 

QcoselsS: that notywrrgh te 

A. “That'serightx 

Q. So when we are talking about impacts 
that might be an important consideration, would it not? 

A. Yes, certainly. 

Q. And when we are looking at the used 
fuel storage and used fuel disposal then for a minute, 
if I could take you, please, to Volume 122 of the 
transcript, page 21,335? Volume 122, page 21,335. 

A. Yes, I've got it. 

Q. Starting at line 4? 


A. Yes? 
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Q. I just want to make sure I have the 
process for handling the used fuel correct. So using 
that line 4 as a jumping off point I understand that 
the fuel initially goes to a pool, is that right, a wet 
storage? 

A. Yes. A pool right in the plant, 
that's right. 

Q. In that paragraph it talks about: 
After about six years the fuel is cooled sufficiently 
that it can be transferred to some other facility on 
site for storage in the longer term. 

I take it by “cooled" you mean not just 
the question of temperature but the question of having 
a lower radioactive level of activity; is that right? 

A.) Yes.) Both. 

Q. All right. And after six years then 
it goes to, I believe you said, auxiliary on-site 
storage. Is that the right term? 

A. Yes. And I might just add, Mr. 
Bullock, that that six-year period is sort of a 
threshold period. If the primary bay has the capacity 
to accommodate the fuel, the fuel could indeed stay in 
that primary bay for a longer period. 

Q. And that would be perfectly safe? 


A. Yes. 
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Q. All right. And you mentioned that 
most of the auxiliary storage to date had been wet 
storage, so again the pool method; is that right? 

A. Yes. 

Q. Now, at page 21,336 at the top of 
that page -- and I notice through your evidence you 
were very careful to aiaaes say it could be safely 
stored in these pools using a wet storage method for at 
least 50 years; is that right? 

AwmYes. 

OvrerSo; etooksfromtthatcthat! titi tcould tbe 
safely stored for a longer period of time; is that 
right? 

A. Possibly. 

Q. And presuming that proper maintenance 
and everything is carried out, then it could be safely 
stored in that way for virtually an indefinite period 
of time, could it not? 

A. Conceivably, we could continue to 
repackage the fuel in an endless sequence, and, yes, it 
would be possible to perpetually store the fuel. 

On PAL waghts 

A. But we don't have that planned safely 
yet. 

0; Safely. Then when you were talking 
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developed, and I believe the container for that is 
shown at page 53 of Exhibit 519; is that correct? 

A. Fitna’ is, comrect. 

Q. And I understood your evidence in 
chief to be that the dry storage method is now being 
used at Douglas Point and Point Lepreau in New 
Brunswick; is that correct? 

Ay idthat. ss ccornect . 

Q. And there haven't been any 
difficulties with it there? 

A. None. 

Q. And the used fuel has been stored 
perfectly safely in those containers at those 
locations ss is, thatecorrect? 

Agee Thatisrconrects 

Q. And again if I could take to you 
Volume 122 again, page 21,340-- 

A. aes? 

Q. --at the top of that page, again you 


were very careful to point out that the used fuel could 


be stored safely for at least 100 years using the dry 


storage method? 


A. Yes, that is the assessment. 


Q. And I take it that again it could be 
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stored safely for an indefinite period presuming 
appropriate maintenance of the containers; is that 
fair? 

A. Yes. As I said before, through the 
sequence of repackaging it could be endless. Again, I 
should add that that is not our plan. 

Omatl understood that to be your 
evidence. 

A. But it is possible. 

Q. But technically there are no 
technical limitations to storing it safely for an 
indefinite period? 

A.® That's correct. 

Q. May I ask you, Mr. Johansen, if 
Ontario Hydro has studied the costs of shall we call it 
extended on-site storage versus the costs of the 
disposal concept that we find described in Exhibit 519? 
Has that kind of comparative study been done? 

A. Extended in the sense of some 
reasonable extension beyond the time frame-- 

OseeThatwsscorrect . 

A. --which we have in our used fuel 
plant. Yes, we have looked at that as a contingency. 
Obviously, there are a lot of factors that might tend 


tocomake rt sdifficdlesrorachtevetthatk® 2025vdates i tides 
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not something that is within our control, “3 Lipevs in 
our view responsible to have a contingency plan, should 
that indeed occur. 

Q. Right. And that contingency plan 
would be to have the materials stored on site for an 
extended period of time; correct? 

A. Yes. 

Q. And that could be done perfectly 
safely; correct? 

A. Yes. 

Q. Can I talk for a moment, Mr. 
Johansen, about the low and medium level radioactive 
waste-- 

A. Okay. 

Q. --that you mentioned in your evidence 
in chief? So that is non-fuel radioactive waste; is 
thatucornrect? 

A. »Thatss corrects 

Q. And you mentioned -- or perhaps the 
question to you would be: Could the Bruce waste 
facility that you mentioned accommodate the low and 
medium level radioactive waste from an additional CANDU 
"A" 4 by 881 generating station? Could that be 
accommodated at Bruce? 


A. The site could. The existing 
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facilities would have to be expanded, but the e6tal 
facility plus the unused property at the Bruce Nuclear 
Power Development site would be adequate to accommodate 
storage requirements until...I think in my direct 
evidence I said the year 2015, but it could be beyond 
that even. 

Q. So it could be extended beyond that 
period if you were to extend the existing waste 
facility -- I guess they were silos or something that 
you mentioned, were they? 

A. Well, there is a variety that 
EB eommeniaits different types of waste. There would be 
extensions in the concrete trenches and in-ground tile 
holes and-- 

Q. Subject of course-- 

A. ~-and soron. 

Q. --to the environmental assessment 
process or whatever other process we are left with when 
Mr. Sewell is finished with his review. 

AGG) That’ syraghet:. 

Q. I take it, then, that there is no 
technical difficulties with extending or expanding that 
facility; is there? We have the technology to do that; 
correct? 


A.) No. NO. 
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Q. ew dophaiesthe technology -- 

A. We do have the technology, that's 
right. 

Q. And if I could just deal for the next 
few minutes, Mr. Johansen, with the expected 
environmental impacts of an additional CANDU "A" 4 by 
881 station, the cumulative environmental impacts, the 
natural environmental impacts? 

You mentioned in your evidence in chief 
about, with the exception of the radioactive emissions, 
with respect to non-radioactive air emissions there are 
virtually none from another nuclear generating station? 

A. «That? si corrects 

Q. So if we were to talk then about the 
cumulative impact of a new CANDU "A" 4 by 881 station 
essentially there would be no impact with respect to 
non-radioactive air emissions; is that correct? 

Aw -Thattstright:. 

Q. Can we talk for a moment about 
cooling water, and if I could take you to Volume 122, 
page 21325 and over to 21326, Volume 122, page 21325 
commencing at line 23, you were summing up your 
evidence about cooling water, and your evidence was 
that: 


Based on the results of years of 
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study nite the once-through cooling 

improvement program which was initiated 

in the mid-1970s and carried through to 
the early 80s, plus the results of 
site-specific environmental studies, it 
is our conclusion that lake-wide adverse 
effects are insignificant and local 
effects are minor. 

That was your evidence; correct? 

AY Ves ucNat Is %correct. 

Q. And with the addition of another 
CANDU "A" 4 by 881 station you wouldn't expect that 
conclusion to change, would you? 

A. I wouldn't in general, but these 
things tend to be quite site-specific, cooling water 
impacts, and the sort of-- 

Q. Well, that would be with respect to - 
local effects. 

A. --design. Yes, local effects. The 
lake-wide effects I wouldn't expect to change, no. 

Tha tesicr ight. 

Q. So with respect to lake-wide adverse 
effects they would continue to be insignificant even 
with the addition of a CANDU "A" 4 by 881; is that 


correct? 
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A. That would be my expectation, yes. 

Q. With respect to the local effects you 
have no reason to believe that pan would be other than 
minor, do you? 

A. No, I don't have any expectations 
that they would be other than minor, that's right. 

We have the technology, which I talked 
about in connection with Darlington, and I believe that 
that sort of technology can be adapted to virtually any 
site-specific condition that I can imagine on the Great 
Lakes such that the effects would remain minor. 

Q. And you can turn it up if you would 
like, Exhibit 507, page 4-6 talks about some of these 
site-specific studies and essentially with respect to 
Pickering and Bruce and Darlington concluded that the 


local impacts of the cooling water were-- 


A. Yes. 
Q. --minimal? 
A. Yes. 


O.-«Thanky you. (*2di-wejcamagust) talk" for a 
minute about waste water then, Mr. Johansen? You had 
mentioned the fact that with the existing stations the 
waste water emissions are handled as part of the 
certificate of approval process with MOE; is that 


right? 
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A. Yes, that's right. 

Q. And you have no reason to expect that 
Similar emissions couldn't be fanaied by that process 
with a new CANDU "A" station, would you? You would 
expect the same kind of certificate of approval process 
to apply? 

A. Yes, that's right. The MISA program 
will probably be in place, or that is, a regulation, a 
limits regulation, will probably be in place by that 
time. 

Q. Right. And could you just remind us 
what the acronym stands for? 

A. It's the Ontario or the provincial 
program or strategy! for abatement»of:— it stands for 
Municipal Industrial Strategy for Abatement of liquid 
effluents, essentially. | 

Q. Right. And so if those regulations 
come into place then we could actually be looking at a 
Situation where waste water emissions poem a new CANDU 
"A" station could in fact be cleaner than existing 
stations; is that right? 

A. Well, I would say that a combination 
of two things will likely mean that future emissions 
will be lower than they are now. One is the MISA 


regulatory program and the other is simply our 
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continual efforts to reduce emissions when technology 
becomes available and is practical. 

Q. By appropriate environmental 
management? 

Ac? Yes" 

Q. All right. And just while we are on 
the MISA topic, a6 you have any sense of which will be 
more costly, MISA as it applies to nuclear facilities 
or MISA as it applies to fossil stations? Do you have 
any sense of which will be more costly? 

A. That is pretty speculative. We 
really haven't-- 

Q. Looked at that? 

A. --looked at that. Well, we are 
looking at it, but we haven't come to a conclusion. I 
mean, I weal just== 

Q. You are not in a position to answer 
that? 

A. --provide a very rough guess, and I 
don't think it could be very helpful. 

O. “SO=-yourare not- ina position “to 
answer that? 

Ay” Noe really: 
b4eb2ipsma] 


Q. Any other members of the panel, Mr. 
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King, Mr. Daly, not in a position to answer it? 

All right. A couple of questions about 
potential sites, candidate sites, Mr. Johansen, for 
future nuclear facilities. 

If I could take you, please, to page 
14-37 of Exhibit 3, please. 

A. What was that page number again? 

Oe loners. 

Ae SLR 

Om OF. -Exhibiitr 3. 

A... All, right, eivhavergot its 

Q. Do you have it. Do you have it, sir? 

A. Yes. 

Q. All right. And we see on ee 
page -- do you have it, Mr. Chairman? 

THE CHAIRMAN: Yes. 

MR. BULLOCK: 420.0Figure.14-22...; Do: you 
have that, Mr. Johansen? 

MR. JOHANSEN: A. Yes, I do. 

Q. Just to the left of that figure we 
see a column entitled: Candidate Sites for Nuclear 
Option. 

A. Yes. 

Q. And we see the following sites can 


accommodate a 4 by 881 megawatt CANDU station. And I 


Farr & Associates Reporting, Inc. 


24 


25 


Whillans,Johansen, 22548 
Penn,Daly,King 
cr ex (Bullock) 


understand there are four such sites; is that right; 
Darlington "B", Bruce "C", Wesleyville "A" and "B"? 

A. Those are the ones that are listed 
here. I believe in the end those got pruned. 

QO. Towa? 

A. The Bruce "C" site I think in the end 
was not pe commented as a candidate site for nuclear. 

Q. I'm sorry, I don't understand. My 
question to you is-- 

A. Certainly it's listed here. 

Q. --what sites are available that can 
accommodate a new 4 by 881 CANDU "A" station, that's my 
question. 

A. They are the ones that are listed 
here, Darlington "B", Wesleyville "A" and "B", Bruce 
"C" and the North Channel which we don't currently own 
of course. 

On eRiGnt, wor .course. 

Can you just confirm for me the factual 
information on page 14-37 remains current. So, in 
other words, under Darlington "BY, one existing CANDU 
station on site, no additional site acquisition 
required, near load growth area. 

Could you just scan those for the 


candidate sites on that page and confirm for me that 
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that ants on ieees is still current and that the 
information on figure 14-22 is still current? 

THE CHAIRMAN: Do you mean the 
information on figure 14-22 relating to nuclear sites 
is that what you are saying? 

MR. BULLOCK: Correct, sir. 

MR. JOHANSEN: There may be others on the 
panel who would have an opinion to add to mine, but the 
Darlington "B" description looks up to date. 

MR. BULLOCK: Q. I just wanted to make 
sure there haven't been any changes of which we are not 
aware. 

MR. JOHANSEN: A. The Wesleyville "A" 
Site, the indication there is that there is no existing 
station on the site. I guess it's true that there is 
no operating station on site, but we did start to build 
an oil-fired plant there and there are remnants. 

Q. Sort of foundations? 

A. And a stack still there. 

O. Right. 

A. That would have to be dealt with. 

Q. Right. You don't anticipate any 
problems, environmental problems dismantling that; do 
you? 


A. No, I wouldn't. So it's again the 
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description for Wesleyville "A" and "B"-- 


Q. Right. 


A. --looks up to date. 
OVPFRight? 


A. Bruce "C", yes, there are two 
existing stations and other facilities on the site 
obviously. 

O. SPRIght: 

A. The last bullet, I guess is what was 
in my mind when I said that Bruce "C" either hadn't 
been included in the final listing or had some 
constraints against it and, as it says here, the 
generation concentration which would result if ah 
additional plant were built on the site would exceed 
the criterion of limited generation at one site. 

QO. Right’, 

A. And, therefore, as it indicates here, 
this site can only be used towards the end of the 
25-year planning period. 

Q. Right. So that was a constraint? 

Aye oD pwiieet that to be true subject 
toa. 

Q. So that was a constraint that existed 
when Exhibit 3 was prepared and continues to exist; is 


that right? 
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A. I believe so, yes. 

Q. Okay. 

A. And the North Channel site, it's not 
owned, that's true. Several potential sites in the 
area were investigated in the late 70s and that's true. 

Physically can accommodate two stations. 
I believe that's generally true, although that's based 
only on desk-top studies and some limited field studies 
which were curtailed when the moratorium was announced... 

Q. Right. So generally then with the 
qualifications that you have given, generally the 
factual information on that page and in figure 14-22 as 
it respects potential nuclear sites, candidate sites is 
correct? 

A. Yes, I believe it is. 

©. All right...And can 1 Aes take you, 
please, to page 14-35, just back a page, under the 
heading Sighting Considerations, it starts in the 
middle column there. 

A. Yes, I see it. 

Q. And it oe over, Mr. Johansen, to 
page 14-36. So it's two columns on page 14-35 and one 
column on page A= 3.6). 

Could I just have you confirm for me that 


those, I guess it's the technical and economic criteria 
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mentioned in that section, do those criteria continue 
to be accurate, for instance, the information about 
geographic balance between generation and load, limited 
generation at one site, physical requirements, things 
of that nature, I just want to make sure again that the 
information at pages 14-35 and 14-36 is current. 

Is that so or, Mr. Penn, perhaps can you assist us? 

A. Well, I was just going to suggest 
that Mr. Penn perhaps is a better person to answer 
this. 

OceeiCertainiys 

MR. PENN: A. That is if you will give 
me a moment to reread them. 

Ow Certainly. 

A. Well, the question of geographical 
balance between generation and load is just good system 
planning and there is no reason to say that is 
outdated. 

Highly desirable that we don't have very 
large concentrations of generation at one site, so that 
still holds. 

Oxi sRergnts 

A.’ I would agree with the requirements 
of specific sites for specific options. 


A. Clearly we must have reliable 
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transmission in corporation which means joining the 
generating station to the bulk electric system. 

Do you want me to keep going on right to 
the end of-- 

Q. I would just like you to confirm 
there are no changes, Mr. Penn. 

A. --of the column? 

Q. Please. 

A. Well, the policy on effective land 
use is one that Hydro has followed for as long as I can 
remember, many, many years, no need to make any change 
there at this time. 

The question of lead time is certainly 
site-specific. 

Well, I guess with cost I am not sure 
whether the word general economic implications applies 
to socio-economic implications, but obviously that is 
part of it. 

MR. JOHANSEN: A. I might just add that 
these criteria that we have been looking at are only 
technical and economic criteria in that in the end of 
course of any comprehensive sighting program we have to 
include Criteria that go far beyond these. 

Q. Quite so. They would have to go 


through the environmental assessment process 
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essentially? 
Riga ces 3 
' Q. Presumably this hearing will assist 
in the consideration of site-specific hearings 
applications, but certainly they would have to comply 
with other criteria. 

And perhaps one question, Mr. Penn, with 
respect to cost. It's cheaper; is it not, to develop 
an existing site as opposed to a new site. That's 
obvious; isn't it? 

MR. PENN: A. Yes. It's only one of the 
criteria though, of course. 

Q. Quite so. And, Mr. Johansen, when we 
are talking about natural environmental impacts then, 
would you agree with me that developing a new CANDU "A" 
station on an existing site, it would have quantitative 
environmental impacts, would you agree that the 
qualitative environmental impacts would be minimal? 

MR. JOHANSEN: A. You would have to 
define qualitative versus quantitative for me before I 
could agree with that. 

Q. Well, for instance, let's take air 
emissions. While there may be some -- perhaps air 
emissions is not such a good example. 


Cooling water. While there may be some 
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additional quantitative local impacts, for instance, 
the cooling water coming out of your diffuser system 
may increase the temperature of the local water 
slightly, qualitatively presuming appropriate 
mitigative measures are taken - and you have mentioned 
those as part of your environmental management 

program - presuming those are taken, you are non going 
to see any erosion of the natural environment 
characteristics in the area; are you? 

THE CHAIRMAN: That's a very, very broad 
question. I don't know whether -- 

MR. BULLOCK: Q. Can you answer it, Mr. 
Johansen, would it have to be determined on a -- 

THE CHAIRMAN: I'm not sure what you are 
asking him. I don't quite understand what you are 
asking him. 

MR. BULLOCK: What I am suggesting, Mr. 
Chairman, is that with respect to the environmental 
Criteria that I have explored with Mr. Johansen, air 
emissions, cooling water, waste water, for instance, 
while -- 

THE CHAIRMAN: You are talking now about 
matters relating to nuclear generation; is that 
correct? 


MR... BULLOCK:** Yes) sir .o: I’m italking 
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about the construction of a new CANDU "A" station on an 
existing site, and I am suggesting that while with 
respect to the environmental criteria that I have 
mentioned there may be quantitative increases, when you 
then talk about environmental impacts, those are going 
to be minimal. 

THE CHAIRMAN: Well -- 

MR. BULLOCK: And it may be too broad a 
question to put to Mr. Johansen. 

THE CHAIRMAN: I think it's too broad to 
answer because you can't compartmentalize matters like 
that, I don't think. | 

MR. BULLOCK: Fair enough, sir. 

QO.) Mr. Johansen, ‘could I move on, 
please, to the question of CO(2) emissions. I _ have 
just a couple of questions. 

THE CHAIRMAN: I am not stopping you from 
asking questions like that, I am just saying I think 
you have to be more specific. I think it's very 
difficult to answer a question in general terms of that 
nature. 

MR. BULLOCK: I appreciate it, Mr. 
Chairman, and I think that we have evidence on the 
record about the cumulative impacts, for instance, on 


the lake wide effects of cooling water and the local 
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effects of cooling water and I'm content with those 
answers. I was just trying have Mr. Johansen compare. 

Q. Perhaps I could put the question this 
way, Mr. Johansen: Would it be fair to say that the 
environmental impact would be less if a new CANDU "A" 
station was constructed on an existing site then if it 
were constructed on a new site? 

Perhaps that's a better way of putting 
the question, Mr. Chairman. 

MR. JOHANSEN: A. Well, the incremental 
impact of building a new plant on an existing site 
might be less if it were on an existing site as opposed 
to a new site, but I don't think you could generalize 
across the whole spectrum of environmental impact 
factors that need to be addressed, it's too 
site-specific. 

Q. I am just talking natural. 

A. Yes. 

Q. Natural environment. 

A. Even so, that includes a lot of 
things. 

Q. Very well. Could we move on to CO(2) 
emissions then, please, and you are aware, Mr. 
Johansen, that the federal environment ministers 


recently met in Vancouver to discuss issues such as 
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atmospheric emissions, CO(2), global warming; are you 
not? 

A. I'm generally aware oF that, yes, 
they do that every year. 

Q. All right. And do you have a copy, 
Mr. Johansen, of the CCME Communique dated March 19th, 
1992; do you have that in your materials? 

A. I believe you gave us that some time 
ago. I have forgotten exactly where it was. 

MR. BULLOCK: Mr. Lucas, perhaps we could 
have that as the next exhibit, Mr. Chairman. 

THE REGISTRAR: 576. 

MR. JOHANSEN: Right, I have got it. 
---EXHIBIT NO. 576: CCME Communique dated March 19th, 

1992. 

MR. BULLOCK: And, Mr. Chairman, I do 
have the original that I received from the CCME offices 
and perhaps I can file that original with Mr. Lucas. 

Exhibit number, Mr. Lucas, please? 

THE REGISTRAR: 576. 

MR. BULLOCK: And for the record, Mr. 
Chairman, it's a communique from the Canadian Council 
of Ministers -- sorry, Canadian Council of Ministers of 
the Environment, CCME, it's dated March 19th, 1992, and 


it was issued, sir, after their recent meeting in 
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British Columbia. 


Q. Perhaps, Mr. Johansen, I could take 


you to page 2, under the heading atmospheric issues. 


MR. JOHANSEN: A. Yes. 


Q. You are familiar with the CCME I take 


A. Yes, I am. 


Q. You are familiar with the fact that 


they recently met in Vancouver; are you not? 


A. Yes. 


Q. And if I could take you then to the 


atmospheric issues, first bullet: 


Canada is committed to stabilizing 
emissions of CO(2) and other greenhouse 
gases not controlled by the Montreal 
protocol at the 1990 level by the year 
2000. This is a national goal and does 
not directly pertain to specific regions 
Or sectors. Ministers stated that 
domestic action should not await the 
Signature of an international convention 
on protocols. They agreed to continue to 
work closely with energy ministers in 
elaborating the national actions strategy 


to address global warming. 
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Is it fair to say that global warming 
continues to be an important environmental issue today? 

A. Oh, most certainly, and I think that 
is the right word, issue. 

Q. All right. And to take you to the 


bottom of that page, page 2: 


24 


Piso, 


A number of initiatives are 
already in place or planned. The 
Ministers agreed to work with energy 
Ministers to assess the extent to which 
these actions will contribute to the 
national goal and what additional actions 
will be needed. This assessment will be 
reviewed at the fall CCME meeting as 
atmospheric issues continue to be a key 
item on the Ministers agenda. 
And the next bullet, starting on page 3: 

The Ministers reconfirmed their 
desire to sign a comprehensive national 
air quality management agreement which 
would encourage federal, provincial and 
territorial governments to deal with air 
quality issues in an integrated and 
coordinated manner. This multi-lateral 


agreement would serve as an umbrella for 
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specific federal/provincial initiatives | 

dealing with issues such as smog, sulfur 

dioxide and global warming. The 
comprehensive agreement will be drafted 
in close consultation with appropriate 
ministries. 

Were you aware of those initiatives or 
are you aware of those kinds of initiatives going on 
through ene auspices of CCME, Mr. Johansen? 

A. Yes, I am. I had some knowledge of 
these initiatives being under development for some 
time. 

Q. And certainly it continues eee on 
the CCME agenda; is that not, global warming? 

A. Yes. 

Q. I understand that Ontario Hydro had a 
task force study the issue of global warming in 
1986489; 15 that Correct? 

Ay  sinat’s. COrrect., And Dr. Belfer 1 
believe testified at some length about that during 
Panel 8. 

Q. Right. And I just wanted to touch on 
it briefly, and I have provided you with a copy, an 
excerpt from Exhibit 21, the 1989 State of the 


Environment Report, page 15. Do you have that? 
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A. Yes, I do. 

MR. BULLOCK: Mr. Lucas? And I don't 
know as it needs to be separately marked, Mr. Chairman, 
it is already an exhibit. 

THE CHAIRMAN: It's just a page from it? 

MR. BULLOCK: It is, sir. 

THE CHAIRMAN: All right. It doesn't 
need to be marked. 

MR. BULLOCK: Q. So, Mr. Johansen, 
looking at the page 15 excerpt from Exhibit 21, the 
conclusions of that task force are summarized under the 
bullet global warming; is that right? 

MR. JOHANSEN: A. Yes. I think these 
are somewhat paraphrased but, as I recall the actual 
task force report itself, this is roughly what they 
concluded. 

Q. And the task force concluded that 

Ontario Hydro could meet a 20 per 

cent reduction in CO(2) emissions by 2005 

if load growth follows the median path, 

if economic quantities of demand 
management, non-utility, and 
hydroelectric generation are implemented, 
and if further nuclear generation is 


constructed. 
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And the second bullet: 

If all sectors of the Ontario 

economy are required to reduce CO(2) 

emissions, this is likely to be done 

through the implementation of energy 
efficiency improvement programs and by 
shifting to lower carbon fuels. The 
latter could lead to increased electrical 
demand which could exceed Ontario Hydro's 
ability to supply non-fossil generation. 

Those were the conclusions of the task 
force; is that correct? 

A. As I recall it, yes. 

Q. And, Mr. Johansen, if I could just 
take you now then to another point about CO(2) 
emissions technologies, that is found at “page =1'4—17 (of 
Exhibxkt: i3..o:Could ‘we flip ttolthat, wage 14-17 of 
Bxbii Gs Si. 

[44 22335 02401 9) 

Awol DP havergot “ts 

Q.i2? Yous have’ "gotiit? Second column, 
first paragraph: 

The level of carbon dioxide emissions 
for each fossil option is a long-term 


concern. CO(2) is considered a major 
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contributor to global warming, and there 

is no existing cost effective technology 

which will reduce CO(2) emissions for any 
fossil option. Electrical efficiency 
improvements along with non-fossil supply 
options are preferable alternatives for 

CO(2) Scontnol. 

Does that paragraph remain true today? 

A. Yes. I might just add that where it 
says 'CO(2) is considered a major contributor to global 
warming', if I had worded this I wouldn't have put it 
quite that way. 

In my view, what the corporate assessment 
is that CO(2) is considered to be a major potential 
contributor. In other words, it really hasn't aeen 
Botan iencd that there is a cause/effect relationship 
between CO(2) and ayabal warming. 

Q. I understand that that may be the 
present corporate position, but from your review -- 

THE CHAIRMAN: No, no. I didn't take him 
to mean it was the corporate position. 

MR... BULLOCK: 5. thought .that.is what jhe 
Ssaitd... Isnt thatvright? 

THE CHAIRMAN: I thought he was speaking 


generally of the issue in the world about this -- 
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MR. BULLOCK: I don't think so. 

Q. You were speaking of Ontario Hydro's 
Serpe antyai were you not, Mr. Johansen? 

MR. JOHANSEN: A. I am basically echoing 
what I believe Dr. Effer testified to during Panel 8. 

Q. Right. So you were speaking of 
Ontario Hydro as a legal entity? 

A. Yes. 

0 eelLteS DOS PD1ION. 

A. It is our view it hasn't been 
established, but it is also our view that it is 
important enough an issue that it is prudent for us to 
assume that there is some potential there and that we 
should-— 

Q. And I wanted to know what -- 

A. --take reasonable steps to minimize 
the potential -- 

Q. And I want to know what your view as 
an expert in the environmental area was, and would that 
be that CO(2) emissions continue to be a long-term 
concern for fossil option; is that fair? 

A. Yes, enanee ie statement. 

Q. And would it be fair to say that from 


your review of the literature and the studies and 


Materials such as the CCME information and the task 
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forceyreport thatvitsis fair to say that CO(2) is 
considered to be a contributor to global warming? You 
are not suggesting that it isn't a contributor to 
global warming, are you? 

A. I am saying that CO(2) is 
obviously -- that CO(2) emissions from fossil 
ceiak, it 3 obviously contribute to the buildup of 
atmospheric CO(2) and the debate is ongoing as to 
whether that gradual rise in CO(2) is in He. bebanser aa 
with the Greenhouse Effect. 

Now, I think you are asking me to restate 
my earlier view, and I am basically saying that it is 
prudent for us to assume that there is some connection 
and to take reasonable precautionary measures, but at 
the same time we don't believe that the cause/effect 
relationship has been established beyond reasonable 
doubt. 

Q. It is a pretty tough standard, isn't 
it. 

Perhaps just then the question of -- I 
take it you agree with the statement, then, that there 
is no existing cost effective technology which will 
reduce CO(2) emissions for any fossil options? You 
certainly agree with that as a factual statement? 


MR. B. CAMPBELL: Mr. Chairman, at some 
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point this wandering back into Panel 8 should perhaps 
stop. Is this perhaps a good point? 

THE CHAIRMAN: I didn't quite understand 
the last question. What was the last question you 
asked? 

MR. BULLOCK: Looking at pareapach ey 
secon meal im page 1417, I just want to ensure -- I 
had thought Mr. Johansen's evidence was that the 
paragraph was correct with perhaps a qualifier soit 
the major contractor. 

I then understood that that might not be 
the case, and I am just asking him now, the question 
is, does he agree oie the statement: There is no 
existing cost effective technology which will reduce 
CO(2) emissions from any fossil option; is that not a 
true statement? 

THE CHAIRMAN: Well, that is a Panel 8 
question, isn't it now, Mr. Bullock? 

MR. BULLOCK: No. 

THE CHAIRMAN: I think that matter was 
dealt with in Panel 8. 

MR. BULLOCK: It may well be, sir, but he 
had given evidence earlier about the issue and I would 
Simply like him to clarify that and I am happy to move 


On. 
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THE CHAIRMAN: I think if you read the 
transcript of Panel S8)you will find that sthaterssue was 
dealt with. 

MR. BULLOCK: No, sir, but I am dealing 
with Mr. Johansen's evidence. 

THE CHAIRMAN: I understand that, but I 
think it is better that you read Panel 8 evidence on 
that stand. 

MR. BULLOCK: Q. Perhaps, Mr. Johansen, 
I could take you, please, to tab 26 of the 
interrogatories brief? 

MR. JOHANSEN: A. Yes. 

Q. Tab 26, Interrogatory 9.44.26. 

THE REGISTRAR: That becomes .52. 
—--EXHIBIT NO. 520.52:  Interrogatory No. 9.44.26. 

MR. BULLOCK: Q. And we will see that at 
the top of that interrogatory it is headed "Witness 
Panel, Nuclear Options", and the question, the 
interrogatory question was about anticipated regulatory 
amendments-- 

MR. JOHANSEN: A. Yes. 

Q. --for air emissions; is that right? 

A. Yes. 

Q. And I see that the response details 


various areas. It summarizes the major current 
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statutory limits, and then it goes on in the third 
paragraph: 
Ontario Hydro anticipates the 

following future regulatory changes. 
Then there are two bullets, one dealing with NOx and 
one dealing with a new provincial air pollution control 
regulation requiring an integrated approach, and there 
is no mention of CO(2) reductions. 

Should that be in there or is Ontario 
Hydro not anticipating CO(2) regulations, 
notwithstanding the CCME work? 

A. Well, I think what is being listed 
here are regulatory changes. 

Q. Anticipated regulatory eh Heer 

A. That's right. 

Q. My question to you is -=- 

A. And I assume that CO(2) is not 
mentioned here because it is not yet -- it does not yet 


have that status. 


Q. So notwithstanding the CCME work in 


_the communique relating to their continued efforts to 


reduce CO(2) emissions, I just want it to be clear 
then, Ontario Hydro's position is that it does not 
anticipate any CO(2) regulations, new CO(2) 


regulations; is that right? 
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A. Well, I can't speculate By that 
really. At the time that this interrogatory was 
responded to -- 

MR. B. CAMPBELL: Just a minute. 

MR. BULLOCK: That's what I am getting 
at. 

MR. B. CAMPBELL: Mr. Chairman, aren't we 
right back into exactly the same problem? I would have 
thought that on Panel 8 CO(2) matters, CO(2) being a 
function of fossil burning and not in any respect a 
function of nuclear generation, would have been dealt 
with. We had the right people to deal with these 
questions on Panel 8 here at the time. 

IT gGhi nk Heys unfair to try and sneak it 
in through the Nuclear Panel. 

MR. BULLOCK: It is not sneaking in, Mr. 
Campbell. If you would look at the interrogatory -- 
through you, Mr. Chairman, if you look at the 
interrogatory reply had the witness panel been Fossil I 
can assure you I would have been here asking the 
questions to the Fossil panel, but it doesn't. It says 
Nuclear Options Witness Panel, and, in fact, it says 
that. at tab 27, Cor, Interrogatorys 9644 .27sh 1t? says? that 
at tab 28 for Interrogatory 9.44.28 as well. 


THE CHAIRMAN: Just explain to me why 
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CO(2) emission control is relevant to the GT EOE 
options-- 

MR. BULLOCK: Well, sir, if we look at 
the paragraph -- 

THE CHAIRMAN: --other than the obvious 
proposition that if you don't emit any CO(2) that is 
better than having a control. 

MR. BULLOCK: Yes, sir. It goes to the 
question of obviously the appropriate mix of options. 

THE CHAIRMAN: Well, that's not this 
Panel. That's the next Panel. 

MR. BULLOCK: With all due respect then, 
Sir, if my friend is content to provide me with an 
update answer to Interrogatories 9.44.26, eS ae 
9, 44:23-— 

THE REGISTRAR: Can we give those 
numbers, Mr. Chairman? 

THE CHAIRMAN: This is just a procedural 
matter. 

MR. BULLOCK:. --prior to the next Panel, 
Mr. Chairman, I am happy to leave that for Panel 10. 

MR. B. CAMPBELL: Mr. Chairman, I don't 
want to give any generalized undertaking like that. 

What we did apparently in looking at 


this, noting that they came from the Nuclear 
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RasCeecion and noting as well that the question 
covered -- for instance, this question relates to gas 
and particulate emissions to the atmosphere without 
respect to any mention of fossil generation. There is 
some discussion in the answer of both types. The 
answer was provided well in advance of the -- I 
believe. 

MR. BULLOCK: Mr. Chairman, I -- 

MR. B. CAMPBELL: -- was provided in 
advance of the Fossil Panel, and it was provided in 
advance of the Nuclear Panel, and there were certain 
Matters that we spoke to on the Fossil Panel, and with 
respect, there are certain matters that this Panel can 
speak to, and, as I said, for all that it was given a 
"9" number, in part because of where it comes from, 
surely the contents can be easily discerned as to the 
appropriate Panel which can speak to them. 

MR. BULLOCK: Mr. Chairman, all I am 
after is a current answer, and I am quite happy if my 
friend would like me to resubmit them in the context of 
Panel 10 and have them answered there. They were 
posed, they were answered. All I want to ensure is 
that they -- 

THE CHAIRMAN: Are you satisfied they 


weren't dealt with on Panel 8? 
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bree BULLOCK: I am satisfied that they 
were not dealt with in Panel 8? 

MR. B. CAMPBELL: Those issues. 

THE CHAIRMAN: As to whether or not the 
anticipated CO(2) regulations by Hydro... 

MR. BULLOCK: I have not had the 
opportunity to review the Panel transcript, sir. I 
have reviewed the exhibits. 

THE CHAIRMAN: My guess is they were 
dealt with in that Panel. 

MR. BULLOCK: Without reviewing the 
transcript I can't agree with that proposition, but I 
am happy, sir, to move on if my friend will undertake 


to confirm that the answers to those interrogatories, 


22913 


9.44.26 to 9.44.28, inclusive, are accurate. All I am 


after is current information. 


MR. B. CAMPBELL: The interrogatory 


answer is dated February 13th. Looks pretty current to 


me. 


Obviously, though, I would be astounded 


if there hadn't been some discussion of CO(2) matters 


on Panel 8. I am sure there must have been. Ll aud not 


attend every day. 


THE CHAIRMAN: Well, my recollection was 


that this was dealt with, but I wouldn't want to trust 
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Pile completely. But Hydro's anticipation of CO(2) 
controls in the future was certainly a matter that was 
alluded to on Panel 8. 

You are quite right, of course, that you 
can ask Mr. Johansen, but it is not really fair to put 
him in that kind of a position when these answers have 
been given by Hydro on -- 

MR/S@BUMLOGK ¢ SA elivam Slooking“forprsir, 
is current information and certainly -- 

THE CHAIRMAN: Perhaps you could review 
Panel 8 and see if you have got any problems after 
that 424 

MR’. BULLOCK sg1h1 icanhcertaanly@do thats ‘I 
can certainly do that. 

Q. Mr. King, perhaps we could move on to 
you, then. Thank you, Mr. oehansent 

There is simply some information with 
respect to the interrogatories that I would like to 
have you confirm, and if we could start, sir, with the 
safety information contained at tab 15, Interrogatory 
9.44.15. 

THE REGISTRAR: POM 
=-~ EXHIBIT NOs) 520.532 IinterrogatorysaNno.279044.15. 

MR. BULLOCK: Q. Could you simply 


confirm that that is an accurate summary today, Mr. 
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King, with respecting the principal safety design 
features of the Darlington station? 

MR. KING: A. You will have to give me a 
minute to read it. 

Q. Certainly. 

A. Okay. I have read it. The middle 
paragraph there, the third sentence: There are three 
special safety systems. That should have been four. 
Each shutdown system is considered a separate safety 
system. 

Q. On that? 

A. And in the last paragraph I cannot 
confirm that that is the amount of water, that 
Six-eight-two-oh figure. It is a large amount. 

Whether it is that, I don't know. 

But otherwise, I ehiink the information in 
the response is accurate. 

Q. All right. With respect to the 
amount of natural water available I take it that in 
your view it is an adequate amount for the safe 
operation of the system; is that fair? 

A. The amount that we have at Darlington 
is. What I am saying is I just don't keep numbers like 
that in my head, so... 


Q. Perhaps you could check that and 
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advise us tomorrow morning if there is a -- 

A. I will accept it as correct, subject 
to check. 

Q. Unless you advise otherwise, that's 
fine. 

THE CHAIRMAN: I am not sure I followed 
you. You said there were four systems instead of 
three, and then you referred to the three that are in 
that sense. What's the fourth? 

MR. KING: Mr. Chairman -- 

THE CHAIRMAN: I only see three systems 
in that sentence. 

MR. KING: The shutdown systems, there is 
two shutdown systems. ) 

THE CHAIRMAN: All right. 

MR. KING: Shutdown system No. l, 
shutdown system No. 2. 

THE CHAIRMAN: I understand. 

MR. BULLOCK: Q. There is the rod drop 
and the poisoning out systems, are there not, Mr. King? 

MR. KING: A. Yes. 

O.mP Could Ti takelyoutto tab 16, sir, 
please, Interrogatory 9.44.16? 

THE REGISTRAR: 254. 


~-—EXHIBIT NO. 5205542 0InterrogatoryeNo.yo'.. 4470 h6. 
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MR. BULLOCK: Q. That deals with 
external safety reviews. Could you just confirm that 
that information remains accurate, Mr. King? I believe 
it does. 

MR. KING: A. Yes, I have read that. 

The reference is to the Select Committee. The IEA 
OSART program, and the Ontario Nuclear Safety Review, 


the conclusions were all references I used in my 


-evidence in chief, and I can confirm that that is 


accurate. 

The Royal Commission on Electric Power 
Planning, the quote there, I believe it to be accurate, 
but I must admit I haven't checked that those are the 
exact words. But I will accept it. | 

Q. So you will take it as accurate, 
subject to checking? 

A.) “Yes. 

Q. That's fine. Could we move on to tab 
20, please? Tab 20, question 9, Interrogatory 9.44.20. 

THE REGISTRAR: 0 De 
mascEXHIBIT:'NO.45 2026539, Anterrogatory No. 9.44.20. 

MR. BULLOCK: Q. Now, with respect to 
the public that is, Mr. King, have there been any 
accidents at Ontario Hydro's nuclear facilities which 


have resulted in radiation releases exceeding 
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regulatory limits? ‘The answer is no, there haven't 
been any. 

Thateis- cConrect;Fishit not, for *the 
public? 

MR. KING: A. Yes. That's correct. 

Q. Could we move on to tab 22, please? 

THE CHAIRMAN: What's the significance in 
your view of putting the word "public" in? 

MR. BULLOCK: I believe, Mr. Chairman, 
that there have been some instances involving the 
workers at nuclear facilities. I think Dr. Whillans 
mentioned it. | 

Q. There were a couple of instances 
where the workers had been exposed to more than the 
legal limit in individual cases. Was that not correct? 

DR. WHILLANS: A. I think I referred to 
18 over the history of our nuclear program. 

Q. Right. And I think the rest of the 
evidence on that point was that there had been 16 
incidents in 1990 for out-of-province utilities, and, 
in fact, two of those were dental hygienists, wasn't 
that right,. Eor+.19902 

Ate *That sounds vabout rights Atlém? not 
sure about the number 16. 


MR. BULLOCK: That's the significance, 
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Mr. Chairman. 

THE CHAIRMAN: All right. 

MRe? BULLOCK s°“* 0.4 92abr22,,° Mre* King; 
Interrogatory 9.44.22, Mr. Lucas. 

THE REGISTRAR: 756% 
-~-~EXHIBIT NO. 520.563 “Interrogatory No. 9.44.22. 

MR. BULLOCK: Q. Now, that deals with 
fatality and lost time injury rates. Mr. King, would 
you be familiar with those or would that be perhaps Mr. 
Johansen or Dr. Whillans'-- 

MR. KING: A. I believe it's Dr. 
Whillans. 

Q. --information? 

DR. WHILLANS: A. Sorry, I didn't hear 
which tab you were at. 

Oie 912.2°. 

Al i22% 

Q. Interrogatory 9.44.22. It deals with 
fatality and lost time injury rates, Dr. Whillans? 

| A. Yes. 

Q. Could you just confirm that that 
information is accurate and correct? 
[4:48 p.m. ] 

A. I believe that's correct, yes. 


Q. All right. And what the information 
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shows then, its significance, Dr. Whillans, is that 
with respect to operations it shows that nuclear 
stations have faired better than fossil stations, and 
with respect to operations both are better than the 
utility average shown there, second last paragraph; 
Isn't that right? 

Ad, Thateys cor rect, 

Q. In other words, it's an indicia of 
the safety of nuclear and indeed fossil operations; is 
1t not? 

Anau tThat-siicorrect. 

‘Q. And with respect to the construction 
figures, again, it shows that both nuclear and fossil 
are better than the Ontario construction industry 
averages; does it not? 

A. Yes, it does. 

Q. And, again, that's an indicia of the 
safety of both nuclear and fossil? 

A. Yes. 

Q. Is that correct? 

Bowe vess 

QO...) AlIsrights meCouldul *take:syou «to.ctab 
24, please, gentlemen, interrogatory 9.44.24. 

THE REGISTRAR: Soe 


---EXHIBIT NO. 520.57: Interrogatory No. 9.44.24. 
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MR. BULLOCK: Q. Now, that deals with 
risk studies, and I'm particularly interested in the 
second paragraph: 

Ontario Hydro is currently 

reviewing the health impacts of the 

nuclear and fossil fuel cycles. The 

results of those reviews will be made 
available to the Board and the 
intervenors when they are completed and 
the resulting documentation is approved. 

I take it, gentlemen, that for the 
nuclear that would be Exhibit 507; is that right? 

DR. WHILLANS: A. I believe so. 

Q. That's what's referred to there. 
There isn't some other review that we haven't received; 
is there? I thoughty=—" P“*took* it "to be Exhibit 507. 

A.J INots that® I now of 

Q. And with respect to the fossil, I 
took it to be Exhibit 468; is that right? I believe 
that's the report that deals with fossil... 

MR. ‘B.) CAMPBELL: That's :correct. 

MRAM BULLOCKs> “O2r And, Dr. Whillans, to 
your knowledge or to the knowledge of any of the other 
gentlemen on the panel, are there any reports 


forthcoming with respect to alternative options 
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mentioned in the update, demand management, NUGs, 
things of that nature, are there any health reports 
forthcoming for those? 

DR. WHILLANS: A. I don't know. 

QO.) 4 (Okay && Could ™Lltake. you to tab 30, 
please, and I suspect, Mr. King, this may be yours or 
perhaps Mr. Daly. Question interrogatory 9.44.30. 

THE REGISTRAR: Bog of 
---EXHIBIT. NO.» 520.582) rInterrogatory No. 9.44530. 

MR. BULLOCK: Q. Deals with quality 
assurance programs for nuclear facilities. Would that 
be you Mr. King or Mr. Daly? 

MR. KING: A. All depends what your 
question is. 

Q. I want to confirm that the 
information is current and correct. 

A. To my knowledge it is correct. I'll 
ask Mr. Daly to comment. 

MR. DALY: A. Yes, I can confirm that 
toe poctece also. 

0. wAllomight;guAndeMrs DalyGor Mr.*King, 
perhaps you could just help me with the last sentence, 
the last three lines comparing quality assurance 
programs for the nuclear facilities and other 


facilities, the sentence commencing: 
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The programs do not necessarily 
establish documented evidence. 

Is it fair to say that nuclear has the 
most stringent quality assurance programs? 

MR. KING: A. Well, I can confirm that 
nuclear has stringent quality assurance programs. 

Ovwselsuitefaimyto-say pp Meek ing, “that the 
documentation generated for the nuclear programs is 
Significantly greater than that generated by the 
quality assurance programs for other options? 

A. I can confirm there is a lot of 
documentation for the nuclear program. 

Q. Thank you very much, sir. Perhaps we 
could move on. 

MR. PENN: A. The answer is, we haven't 
built any fossil plant for quite a while so all our 
quality assurance documents are really nuclear. 

Q. Thank you, Mr. Penn. 

MR. BULLOCK: I expect, Mr. Chairman, I 
will be no ae than another perhaps 40 minutes, and 
I'm happy to break until tomorrow. 

I have a couple of questions about 
unavailability for Mr. King and a couple of final 
questions after that, and then I'll be definitely less 


an hour, sir, perhaps 40 minutes. 
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THE CHAIRMAN: All right. We will break 
then until tomorrow morning at ten o'clock. 

MR. BULLOCK: Very aoca. 

THE REGISTRAR: This hearing will adjourn 
until tomorrow morning at ten o'clock. 
---Whereupon the hearing was adjourned at 4:58 p.m., to 


be reconvened on Tuesday, the 7th day of April, 
1992, commencing at 10:00 a.m. 
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